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The Naval Postgraduate School (NPS) was established to serve the advanced educational needs of the 
Navy. The broad responsibility of the school is reflected in its stated mission: 
 
Increase the combat effectiveness of U.S. and allied armed forces and enhance the security  
of the U.S.A. through advanced education and research programs focused on the technical, 
analytical, and managerial tools needed to confront defense related challenges of the future. 
 
To fulfill its mission, the Naval Postgraduate School strives to sustain excellence in the quality of its 
instructional programs, to be responsive to technological change and innovation in the Navy, and to prepare 
officers to introduce and utilize future technologies. 
 The research program at NPS exists to support the primary mission of graduate education. Research at 
NPS: 
 • maintains upper division course content and programs at cutting edge; 
 • challenges students with creative problem solving experiences on DoD relevant issues; 
 • advances DoN/DoD technology; 
 • solves warfare problems; and 
 • attracts and retains quality faculty. 
 
Academic Programs 
To meet its educational requirements, the Navy has developed a unique academic institution at the Naval 
Postgraduate School through the use of specially tailored academic programs, and a distinctive organization 
tying academic disciplines to naval and joint warfighting applications. 
The Naval Postgraduate School has aligned its education and supporting research programs to achieve three 
major goals:  1) academic programs that are nationally recognized and support the current and future 
operations of the Navy and Marine Corps, our sister services, and our allies; 2) institutes that focus on the 
integration of teaching and research in direct support of the four pillars of Joint Visions 2010 and 2020 and 
their enabling technologies; and, 3) executive and continuing education programs that support continuous 








Programs of graduate studies at NPS are grouped as follows: 
 
Graduate School of Operational and Information Sciences 
• Computer Science  
• Computer Technology  
• Electronic Warfare Systems, International  
• Human Systems Integration  
• Information Sciences  
• Information Systems and Operations  
• Information Systems and Technology  
• Information Warfare  
• Joint C4I Systems  
• Joint Information Operations  
• Modeling, Virtual Environments, and 
Simulation  
• Operations Analysis  
• Operations Logistics  
• Software Engineering  
• Space Systems Operations   
• Space Systems Operations, International  
• Special Operations and Irregular Warfare 
 
Graduate School of Engineering and Applied Sciences 
• Applied Mathematics  
• Combat Systems Science and Technology  
• Electrical Engineering 
• Electronic Systems Engineering  
• Engineering Acoustics 
• Mechanical and Astronautical Engineering  
• Meteorology  
• Meteorology and Oceanography  
• Oceanography  
• Operational Oceanography  
• Space Systems Engineering 
• Systems Engineering  
• Systems Engineering and Analysis  
•  Undersea Warfare  
• Systems Engineering Management, Product 
Development 
• Undersea Warfare, International  
 
Graduate School of Business and Public Policy 
• Acquisition and Contract Management  
• Defense Systems Analysis  
• Defense Systems Management, International  
• Executive Management  
• Financial Management  
• Information Systems Management  
• Leadership Education and Development 
• Logistics and Transportation Support 
Management  
• Manpower Systems Analysis  
• Program Management 
• Resource Planning and Management for 
International Defense  
• Supply Chain Management  
• Systems Acquisition Management  
• Transportation Management  
 
 
School of International Graduate Studies 
• Civil-Military Relations  
• Defense Decision Making and Planning  
• Homeland Security  
• Security Studies: Stabilization and 
Reconstruction  
 
National Security and Intelligence: 
• Europe/Russia/Central Asia 
• Far East/Southeast Asia/Pacific  
• Middle East/Africa/South Asia  
• Western Hemisphere  
Students 
The student body consists of U.S. officers from all branches of the uniformed services, civilian employees of 
the federal government and military officers and government civilian employees of other countries. Resident 
degree/subspecialty student population for December 2005 is shown in Figure 1 on the following page. 
INTRODUCTION 
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Figure 1: Resident Degrees/Subspecialty Student Population  
for December 2005 (Total Enrollment: 1,697) 
 
* U.S. Coast Guard, Air National Guard   **Department of Homeland Defense, Department of Health and Human Services, Federal Bureau of 
Investigation, New York City Fire Department, Tampa Fire Rescue, Los Angeles Sheriff’s Department, Washington D.C. Police Department, 




















Although the curricula are tailored to address defense requirements, they are developed within the framework 
of classical academic degrees, meeting the highest academic standards. Curricula lead to a master’s degree; 
however, additional study can lead to either an engineer’s degree or the doctorate. Below is a listing of the 
degrees offered at NPS: 
 
Master of Arts Degrees 
National Security Affairs  
Security Studies 
 
Master of Business Administration 
Executive MBA 
Master of Business Administration 
 












Information Systems and Operations 
Information Technology Management 
Leadership and Human Resource Development 
Management 
Materials Science and Engineering 
Mechanical Engineering 
Meteorology 
Meteorology and Physical Oceanography 







Space Systems Engineering 
Space Systems Operations 
Systems Engineering  
Systems Engineering and Analysis 



































































































There were 235 degrees conferred in December 2005. Figure 2 indicates the distribution of degree type; 




















Figure 2. Distribution by Degree Type 





























Figure 3. Degrees Conferred in December 2005 
(235 Degrees Conferred) 
 






The thesis is the capstone of the student’s academic endeavor at NPS. Thesis topics address issues from the 
current needs of the fleet and joint forces to the science and technology that is required to sustain long-term 
superiority of the Navy/DoD. 
 With their faculty advisors, students provide an important capability within the DoD for addressing 
warfighting problems. This capability is especially important at the present time when technology in 
general, and information operations in particular, are changing rapidly. Our officers must be able to think 
innovatively and have the knowledge and skills that will let them apply technologies that are rapidly being 
developed in both the commercial and military sectors. Their unique knowledge of operations, when 
combined with a challenging thesis project that requires them to apply their focused graduate education, is 
one of the most effective methods for both solving fleet/joint-force problems and instilling the lifelong 
capability for applying basic principles to the creative solving of complex problems. 


















Figure 4. Classification of Theses 
(235 Degrees Conferred) 
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EVENT PREDICTION FOR MODELING MENTAL SIMULATION IN NATURALISTIC 
DECISION MAKING  
Dietmar Kunde-Lieutenant Colonel, German Army 
M.S., German Armed Forces University-Munich, 1985 
M.S., Naval Postgraduate School, 1997 
Doctor of Philosophy in Modeling, Virtual Environments, and Simulation-December 2005 
Advisor: Chris Darken, Department of Computer Science 
 
Nearly all armies of the Western Hemisphere use modeling and simulation tools as an essential part of 
performing analysis and training their leaders and war fighters. Tremendous resources have been applied to 
increase the level of fidelity and detail with which real combat units are represented in computer 
simulations. Current models digress from Lanchester equations used for modeling the big Cold War 
scenarios towards modeling of individual soldier capabilities and behavior in the post Cold War 
environment and increasingly important asymmetric warfare scenarios. Although improvements in 
computer technology support more and more detailed representations, human decision-making is still far 
from being automated in a realistic way. Many “decisions” within a simulation are based on overly simple 
models and hardly at all on cognitive processes. One cognitive model in naturalistic decision-making is the 
Recognition Primed Decision Model developed by Klein and Associates. It describes how the actual 
process humans use to come up with decisions in certain situations is radically different from the traditional 
model of rational decision-making. Mental simulation is an essential part of this model in order to picture 
possible outcomes in the future for potential courses of actions. This research provides a computational 
model for mental simulation in a combat simulation environment. It generates a look into the near future 
with a finite Markov Chain as one instance of several possible predictive models. The results of the model 
are compared with preliminary human experimental data. The experiments show that the model developed 
performs in the human range with respect to prediction and decisions. This research shows that entities in a 
combat simulation environment having the capability of looking ahead into the near future based on 
statistical data perform more realistically than those that just use the information of the present, not even 
including the past. 
 
KEYWORDS: Mental Simulation, Naturalistic Decision Making, Event Prediction, Combat Simulation, 












REACHABLE SETS FOR MULTIPLE ASTEROID SAMPLE RETURN MISSIONS  
Patrick A. Croley-Lieutenant Commander, United States Navy 
B.S., Tulane University, 1996 
Astronautical Engineer-December 2005 
Master of Science in Astronautical Engineering-December 2005 
Advisor: I. Michael Ross, Department of Mechanical and Astronautical Engineering 
Second Reader: Craig W. Rasmussen, Department of Applied                                     Mathematics 
 
In support of future National Aeronautics and Space Administration (NASA) asteroid sample return 
missions, this thesis examines strategies to reduce the number of feasible asteroid targets. Reachable 
sets are defined in a reduced classical orbital element space. The boundary of this reduced space is obtained 
by extremizing a family of convex combinations of orbital elements. The resulting group of optimization 
problems is solved using a direct collocation pseudospectral technique by a MATLAB application package 
called DIDO. The reachable sets are examined to narrow the possible valid asteroid choices in order to aid 
in mission design and analysis of alternative targets. A solar electric propulsion system is modeled with 
optimal stay times at each asteroid, earth departure, and earth arrival hyperbolic excess 
velocities implemented as constrained optimization parameters. For choosing rendezvous and return 
mission candidate asteroids, the use of the outer approximation limits the feasible target quickly by an order 
of magnitude in a given mission. 
 































































   




ALIGNMENT OF ORGANIZATIONAL LEVEL WORKLOAD AND MAINTENANCE 
MANNING IN THE UNITED STATES NAVY F/A-18C COMMUNITY 
Mitchell R. Allen-Lieutenant, United States Navy 
Master of Business Administration-December 2005 
Advisors: Kenneth Doerr, Graduate School of Business and Public Policy 
RADM Donald R. Eaton, USN (Ret.), Graduate School of Business and Public Policy  
William D. Hatch, Graduate School of Business and Public Policy 
 
This research examines the balance of workload and manning in the F/A-18C community. Data shows that 
current application of the Navy Standard at-sea workweek results in squadrons being overworked ashore 
during return and post-deployment months. This increase in workload is exacerbated by the fact that the 
Navy Standard at-sea Workweek does not include leave. If all squadron maintenance personnel take their 
earned leave, 3930 days of labor predicted in the workweek must be performed by personnel not on leave. 
     Data shows that squadron workload is not constant across the deployment cycle. Historical aircraft 
utilization rates suggest that projected utilization rates in the F/A-18C ROC/POE are accurate for their 
intended purpose. This should not, however, eliminate the use of historical aircraft utilization data in the 
manpower process. Squadrons could be more accurately manned at sea by using a percentage of projected 
aircraft utilization rates. 
     Current alignment of workload and manning results in paying a premium for personnel deployed who 
do not support workload. Establishment of an operational tempo department to more accurately align 
workload and manning through funding of requirements is one possible solution to balancing workload and 
manning while supporting Navy personnel policies and initiatives. 
 
KEYWORDS: U.S. Navy Squadron Manning, Manpower, Manning, Manpower Distribution, F/A-18 
Manpower, SQMD, Aircraft Maintainer    
 
 
KEYWORDS: Civil Service Reform, Department of Homeland Security, Rhetorical Analysis, Personnel 
Management Reform, Pay for Performance, National Security, Election Politics, Communications Theory, 
Public Policy, Political Science, Merit System 
 
 
U.S. MARINE CORPS FIRE AND EMERGENCY SERVICES: A COMPARATIVE BUSINESS 
CASE ANALYSIS 
James P. Ankney-Captain, United States Marine Corps 
Master of Business Administration-December 2005 
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This analysis is completed in accordance with the Department of Defense (DoD) Deputy Under Secretary 
of Defense (Logistics) Business Case Model for the DoD Logistics Community: A Guide to Business Case 
Development (1999).  
     This business case analysis examines and compares organizational alternatives for providing fire and 
emergency services (F&ES) for the United States Marine Corps. A number of initiatives are in progress to 
improve resource use within the DoD and each military service. Moreover, recent federal legislation 
identifies DoD emergency services within the scope of these initiatives.  
     This report analyzes the organizational structure of Marine F&ES to establish effectiveness and output 
measure baselines. It then compares the baselines with effectiveness and output measures of organizational 
alternatives. The viable alternative, a consolidated F&ES structure, shows potential to reduce labor costs 
and possibly enhance emergency service capability. Considering the critical contributions of Marine F&ES 
to installation and contingency operations, the author recommends a combined aviation/ground stakeholder 
review of Marine F&ES consolidation as part of ongoing force optimization and enhanced force protection 
initiatives. The labor efficiencies and enhanced emergency service postulated through F&ES consolidation 
propose significant net gains for the Marine Corps. 
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Master of Business Administration-December 2005 
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The purpose of this MBA project is to carry out an exploratory study and conduct an analysis to determine 
if there are any correlations between shipboard supply management practices/priorities and Selected Items 
Management (SIM) Issue Effectiveness rates. Shipboard SIM inventories range from approximately 300 to 
350 line items on average per ship. While SIM items constitute only a small portion of the ship’s entire 
COSAL spare parts inventory, they are critical to the ship’s material condition and to its preventive and 
corrective maintenance programs. Consequently, effective and efficient SIM inventory control is crucial 
and has a significant impact on the ship’s mission readiness. However, surface ships reporting their 
monthly inventory and performance data to the type commander indicate that some of the ships are not 
meeting their SIM Issue Effectiveness goals. This project investigates the variances to determine if they can 
be explained using correlations with other variables. In addition, authors analyze SIM inventory to 
determine if a Business Processing Reengineering (BPR) through virtual stock consolidation with a shift in 
emphasis from individual shipboard support to a more global level can result in risk mitigation of SIM 
stock outs. The project compares common commercial inventory control practices to shipboard inventory 
procedures to examine possible application of best practices. 
 
 
THE UNIFORMED SERVICES’ THRIFT-SAVINGS PLAN AND MILITARY RETIREMENT 
COMPENSATION-PACKAGE OPTIONS 
Craig D. Batchelder-Commander, United States Navy 
Master of Business Administration-December 2005 
Edward A. Lombard-Lieutenant Colonel (Select), United States Air Force 
Master of Business Administration-December 2005 
Advisors: John Mutty, Graduate School of Business and Public Policy 
Nayantara Hensel, Graduate School of Business and Public Policy 
 
Military service members are a diverse population, and have numerous different financial situations and 
needs. While the current total military retirement compensation package is by many accounts fair, adding 
flexibility and value to the system would benefit both the military and individuals. 
     This report surveys the total military retirement compensation package, and then focuses on one 
component of the system: the Uniformed Services’ Thrift Savings Plan (TSP). As a point of comparison, 
three other tax-sheltered retirement plans (the private-sector 401(k), the non-profit 403(b), and the 
individual-retirement account) and the two retirement compensation packages for federal civilian workers 
(the civil-service-retirement system and the federal-employees-retirement system) are examined.  
     Potential TSP-focused changes to the total military compensation package are then analyzed with 
quantitative financial tools such as present value analysis, and recommendations are made concerning these 
options. By adding flexibility to the TSP, military service members will enjoy a greater ability to tailor their 
post-service income to their individual situation and needs, and the military will simultaneously realize 
benefits in recruitment and retention, potentially at no additional monetary liability.  
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Master of Business Administration-December 2005 
Gusnadi-Captain, Indonesian Air Force 
Master of Business Administration-December 2005 
Advisors: Thomas J. Housel, Department of Information Sciences 
William Gates, Graduate School of Business and Public Policy 
 
The Department of Defense (DoD) is facing the challenge to discover a tool to measure its performance as 
part of its responsibility to taxpayers. As a public institution that provides public good to the people, the 
DoD has difficulties in using the prominent investment financial ratios that predominantly used by the 
private sector as a metric of their performance. The problem is that DoD does not generate revenue and 
simultaneously, in many cases, a huge amount of money, as an investment, is spent in favor of its mission 
without further analysis about the efficiency of this investment. The DoD, by operating more efficiently 
could make the output its produces has more value than before. They should try to enhance the knowledge 
of their human resources. To measure this knowledge, a methodology called knowledge-value added 
(KVA) is available that enables every organization to value their performance by creating common output 
in terms of Knowledge units. By creating common units for different organizations, including non-profit 
organizations, it is then possible to use the market comparables to ascertain which organization is more 
efficient and additionally to value their process output. 
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The purpose of this MBA project is to illustrate how adding an element of performance-based pay to the 
U.S. Marine Corps’ compensation system would improve the Corps’ overall productivity by rewarding 
individual performance and adding incentives for Marines who might not be working to their full potential. 
The goal of this project is to demonstrate how pay-for-performance schemes used in historical and current 
applications from both the private and public sectors can be successfully applied in the Marine Corps. This 
project provides a documented background on performance based pays, a computer model showing one 
recommended method, and an introduction to the methodology, challenges, and risks associated with the 
necessary cultural change. 
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The goal of sea pay has always been to motivate sailors to go to sea and to compensate for the arduous 
nature of sea duty. This study takes sea pay one step further by analyzing sea pay as a location-incentive 
pay. By offering a premium to sailors who choose less desirable sea duty locations, researchers hope to 
motivate more sailors to volunteer for these locations. This study uses data from the current location 




assignment incentive pay for overseas locations and the sea pay history to determine the reaction of sailors 
to a location assignment incentive sea pay system. 
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This project examines the feasibility of implementing Medicare’s mental health prospective payment 
system (PPS) for Tricare beneficiaries treated in inpatient psychiatric facilities (IPF). Background 
information is presented on Tricare’s current per diem system and Medicare’s mental health PPS to 
facilitate a comparison between the two systems. This project compares 14 specific mental health diagnosis 
related groups (DRG) under the per diem system and PPS. Using Medicare’s methodology for 
reimbursement, 1400 Tricare patient encounters are calculated. The calculation is then compared to the 
current per diem reimbursement amount. It is determined that a significant cost savings could not be 
identified. In fact, Tricare’s reimbursement would increase approximately 11 percent under PPS. No 
evidence is found to support a decision to convert from Tricare’s per-diem payment system to Medicare’s 
PPS.  
 
KEYWORDS: Per Diem, Medicare, Prospective Payment, PPS, Inpatient Psychiatric Facility, IPF, 
Tricare, Mental Health 
 
 
AN ASSESSMENT OF EXTERNAL ORGANIZATIONAL MARKETING AT NAVAL AVIATION 
DEPOT (NADEP) NORTH ISLAND 
Steven R. Christman-Major, United States Marine Corps  
Master of Business Administration-December 2005 
Advisors: Becky Jones, Graduate School of Business and Public Policy 
Keith Snider, Graduate School of Business and Public Policy 
 
The purpose of this project is to assess the competitive position of the Naval Aviation Depot at North 
Island (NADEP North Island) within the defense aircraft repair and re-work industry and to offer 
recommendations for an external marketing plan that will reduce threats to the organization and enhance its 
competitive position. This project is conducted with the assistance of NADEP North Island. The goals of 
this project are to assess the competitive position of NADEP North Island, to identify threats to the 
organization, and to offer recommendations for external organizational marketing that will reduce or 
mitigate these threats to the organization. The organizational marketing campaign should serve to 
strengthen external stakeholder interest in NADEP North Island, thereby reducing threats to the 
organization and increasing its competitive position in today's unique defense environment.  
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ANALYSIS OF ITS OVERSIGHT FROM PAST TO PRESENT  
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The purpose of this MBA project is to investigate and provide a comprehensive overview of the utilization 
of contractors on the battlefield while specifically focusing on the effectiveness and efficiency of oversight 
provided on Logistics Civil Augmentation Program (LOGCAP) contracts in Iraq. The study begins by 
providing a historical road map of contractors on the battlefield, leading up to the introduction of 
LOGCAP, which has provided the U.S. Army and other government organizations logistical support 
services for over two decades. The study continues with an overview of the LOGCAP program, the 
utilization of LOGCAP, a historical perspective on General Accounting Office (GAO) reporting on 
oversight issues associated with LOGCAP contracts, and an analysis of the efficiency and effectiveness of 
oversight of LOGCAP contracts in Iraq. Evidence reveals that LOGCAP’s management and oversight 
challenges continue to exist in Operation Iraqi Freedom. The empirical data presented shows a correlation 
between the lack of centralized authority of control and deficient civilian supervision of the contractors. 
Review and analysis of empirical data is conducted using GAO audit reports. These reports provide the 
primary basis for this study, along with interviews and literature research. Analysis is applied to the data 
gathered to develop recommendations to optimize the use of effective and efficient logistic civilian support 
in a combat environment. Upon completion of the analysis, suggested recommendations and/or solutions 
are provided. 
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The purpose of this project is to provide a process for accelerated acquisition in support of contingency 
operations. The objective of the project is to recreate and document the events surrounding the fielding of 
Force XXI Battle Command Brigade and Below-Blue Force Tracking (FBCB2-BFT) during Operations 
Enduring and -Iraqi Freedom, and to produce a document that provides an analysis of actions taken, the 
obstacles that were overcome and the acquisition policy that applied to the situation in order to rapidly 
acquire, produce, train, and field a useful solution to fulfill an urgent and valid operational need. In 2002, 
while conducting the Global War on Terror, the U.S. Army determined that combat on an asymmetric 
battlefield, consisting of a complex operational environment as well as an increased geographic battlespace, 
required improvements to the current command and control capability available to the force. PM FBCB2 
determined their system could fulfill the need by taking the current FBCB2 system and adjusting it to meet 
the new operational need. Given the constraints regarding time, funding, and technical feasibility, PM 
FBCB2 diligently worked with multiple organizations and agencies in order to provide a useful solution for 
friendly forces in Operations Enduring Freedom and Iraqi Freedom. In the 12 months prior to 21 March 
2003 (G-Day Iraqi Freedom), the Army undertook an enormous effort to develop, produce, provide system 
training, and field FBCB2-BFT. The FBCB2-BFT initiative was successful due to the synchronization of 




four interrelated and supporting components; 1) a technically mature system, 2) user representative 
acceptance, 3) senior leadership support, and 4) a funding stream. 
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The Department of Defense (DoD) is using industry best practices to transform the way it manages its 
acquisition functions to include its people, processes, practices, and policies. Strategic sourcing is one such 
process. The objective of strategic sourcing is the creation and application of carefully crafted procurement 
strategies to acquire various supplies and services at the lowest total cost. While numerous sourcing 
strategies exist (e.g., those for strategic items, leverage items, bottleneck items, and noncritical items), this 
study focuses on leverage items and the use of commodity councils, specifically the Air Force Information 
Technology Commodity Council (AFITCC).  
     Using a case study approach, this research identifies the specific factors that contributed to the 
successful development and implementation of AFITCC. These factors include the development of an 
overall sourcing strategy, the utilization of an appropriate commodity strategy, and the ability to implement 
change within an organization. Thus, by documenting specific challenges and successes, this research 
should help to guide the development and implementation of commodity councils throughout the Air Force, 
DoD, and various other public organizations. 
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New and ever-changing threats are facing our nation today. The ability of the Navy to develop, identify, 
and transfer technology to the hands of sailors and Marines is more crucial now than ever before. Like 
other government agencies, the Navy is facing an increasing number of budget restraints. This is causing 
the Navy to look for new ways to leverage and transfer technology from the commercial sector into existing 
and developing systems.  
     This thesis looks at the venture capital community as a possible source of innovation and technology for 
the Navy. The venture capital community has proven to be efficient at discovering technology that has 
strong potential to succeed in commercial markets. This thesis looks at the feasibility of the Navy 
leveraging commercial sector investments to find dual-use technologies that have application in the Navy. 
By evaluating current government “venture” initiatives and matching them against the Navy’s goals for 




venture capital, this research shows that the Navy could benefit by engaging the venture community. Based 
on the research, this thesis provides recommendations on how to engage the venture capital community and 
proposes the structure and organization for a Navy venture initiative.  
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Performance measurement is a growing field of study and practice within federal government. From 
department level agencies to unit level commands, measuring performance is critical to achieving strategic 
objectives within public resource constraints. Performance metrics enable federal managers entrusted with 
the nation’s resources to make productive decisions towards operational effectiveness and economic 
efficiency. This thesis assesses the performance measurement system of a singular organization:  Naval 
Surface Warfare Center (NSWC), Port Hueneme Division (PHD). This assessment addresses the 
appropriateness and quality of existing metrics at PHD based on academic research, while also comparing 
performance measurement at PHD with federal guidance. Performance drivers are captured during 
interviews with senior managers in offices and departments at PHD. These interviews are used to gain 
visibility into PHD’s “story of success” in terms of critical inputs, processes, and outcomes. Causal 
performance maps are utilized to visually depict the interaction among these performance drivers and 
determine common critical performance variables (CPV) across PHD. Once determined, common CPVs 
are analyzed and existing metrics are assessed within balance scorecard perspectives. This analysis and 
assessment provide a framework for comparison between PHD and the performance measurement guidance 
within the federal chain of command. The assessment of existing metrics and recommendations will 
hopefully be useful to NSWC PHD in continuing progress toward achieving strategic success. It is also 
hoped that this thesis will provide a common framework for performance analysis to other Naval Surface 
Warfare Center commands. 
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In this thesis, researchers present how combating negative public perceptions about wasteful, end-of-year 
spending is not a battle the Department of Defense (DoD) should have to fight. The DoD’s best intentions 
are to be good custodians of taxpayers’ dollars, but old archaic policies hamper its ability to efficiently 
obligate current year funding. This project report provides necessary background, analyzes previous O&M 
obligation rates, discusses the advantages and disadvantages of extending the obligation period for one-year 
appropriations from one to two years, and makes recommendations based on the conclusions drawn from 
the data analysis. The conclusions drawn from this report reveal the overwhelming benefits the DoD would 
achieve from changing current policy and how the Legislative and Executive branches resist change. 
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The purpose of this MBA project is to identify the capital budgeting methods of both the private sector and 
the Department of Defense. Additionally, the purpose is to evaluate the strengths and weaknesses of each 
capital budgeting method and conduct a comparison. The intent is to identify those capital budgeting 
practices that are used in the private sector, some of which have been implemented in other public sector 
organizations, which may have merit for implementation in the federal sector and possibly the Department 
of Defense. Finally, a set of conclusions and recommendations on how to implement best practices of 
capital budgeting for the Federal Sector is presented. 
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The purpose of this MBA project is to assess industry business practices in implementing radio-frequency 
identification (RFID) technology in the tracking and tracing of pharmaceuticals. This project focuses on 
what is found during the research (to include interviews and site visits), which is quite different from what 
is portrayed by the media. An analysis of a few organizations identifies what market leaders do when 
considering the implementation of a new technology into its business practices. Based on this analysis, 
common patterns throughout the industry are determined, and information about what the Department of 
Defense (DoD) should be aware of as it implements RFID technology into the tracking and tracing of 
pharmaceuticals is provided.  
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The objective of this project is to define and identify best practices relating to ethics programming in 
today’s corporate organizations, and to determine if they might be utilized in a military context. In an effort 
to remain open to all possibilities, researchers develop a theoretical framework and conduct personal 
interviews with ethics specialists in industry. This objective is accomplished by commencing with the 
identification and definition of best practices relating to the promotion of ethical behavior and prevention of 




unethical behavior in today’s corporate environment. Researchers approach this by examining some of the 
best practices of active “ethical businesses.” Once the organizations are selected, their methods are 
compared and contrasted, looking for similarities and differences. This project looks at processes, practices, 
and procedures that encourage employees to meet or go beyond the moral minimum in all their daily 
endeavors. Given this review and analysis, recommendations are provided for feasible application within 
the United States Navy Supply Corps. 
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The purpose of this MBA project is to investigate and provide a comprehensive overview of the history of 
simplified acquisitions, to build a model for theoretical potential of use, and to compare what is currently 
being done at major contracting offices within the Marine Corps to see if the legislation is being used to the 
fullest extent. This comparison is to ensure that the Marine Corps is maximizing effectiveness and 
efficiency as allowed by introduced legislation as manpower was reduced after the Cold War, and to be 
able to do more with less.  
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Researchers explore whether benefits are being realized in Radio Frequency Identification (RFID) 
initiatives that are not being captured by traditional Return on Investment (ROI) analysis. Utilizing the 
Naval Supply System Report, which found RFID technology does not create a positive ROI, researchers 
surveyed the participants to find benefits they received that were not addressed. One hundred percent of the 
participants report increased customer knowledge and increased timeliness of information. While this 
finding may not be enough to support the implementation of new technologies, it at least supports the idea 
that the new technologies do have real benefits. This report is therefore intended as a tool to be used by the 
Navy in addressing the idea that traditional ROI does not capture these intangible benefits. Further study of 
this important issue is needed. 
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Evolutionary Acquisition (EA) is the established acquisition strategy of choice for the Department of 
Defense (DoD), and spiral development (SD) is the preferred process to execute this tactic. SD is used 
when the end-state of a weapon system is unknown, and its purpose is to get valuable capability into 
warfighters’ hands much more quickly than before, even if the deliverable is only a partial solution. This 
approach is markedly different than the traditional DoD acquisition approach that too often fielded weapon 
systems late, over budget and with obsolete technology. As with any DoD initiative, SD is not a panacea. 
The purpose of this MBA project is to identify some of the key characteristics necessary to implement SD 
in government acquisitions, and to present lessons learned from a program office currently using a spiral 
development approach. This is accomplished through a case study of the Global Hawk Unmanned Aerial 
Vehicle (UAV) Program. This paper examines the Global Hawk’s spiral development strategies in several 
key program functional areas. It discusses SD challenges and benefits, with particular attention given to 
successful tactics and potential pitfalls of using this acquisition approach. Finally, it derives several lessons 
learned, which are applicable to any DoD program manager.  
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The purpose of this research is to investigate the implementation of the Department of Defense’s (DoD) 
Radio Frequency Identification (RFID) mandate. Researchers interviewed key subject-matter experts from 
the Office of the Assistant Under Secretary of Defense Supply Chain Integration, Army, Navy, Air Force, 
Defense Logistics Agency, the DoD’s Office of Logistics Automation Information Technology, the Product 
Manager Joint-Automated Information Technology Office, and members of the Joint Staff Logistics 
Directorate about the implementation progress of passive RFID within the DoD being challenged. Based on 
the findings, from these interviews researchers assess the implementation strategy for passive RFID and 
make recommendations on the most appropriate strategy for managing passive RFID implementation. 
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Soldiers for hire are not a new phenomenon of the twenty-first century; they are as old as war itself. 
However, in the present day these modern day soldiers for hire are part of well-organized and competently 
run Private Military Companies (PMC). These companies have proven themselves to be both highly 
effective and economically efficient. The purpose of this thesis is to identify any functions the government 
could outsource to PMCs. This thesis finds that the best types of operation in which to use PMCs are in 
support of security operations, in small-scale conflicts, and in situations where human rights violations are 
occurring, yet the rest of the world decides not to intervene. This outsourcing would allow the government 
to realize cost savings and allow the military to focus on what it does best, its core competencies. 
Additionally, this thesis outlines potential problems that arise with privatizing warfare and offers proposals 
to overcome those shortfalls. Finally, this thesis finds that the best way to structure a contract between the 
United States government and a PMC is to have built-in incentives to ensure that a PMC not only 
completes the mission quickly, but also controls costs efficiently. 
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This analysis of budget accountability in the Department of Defense describes existing budgeting efforts 
and the application of performance measures for improving both effectiveness and efficiency in budget 
development and execution. This report first defines performance budgeting and how it applies to the 
Department of Defense, followed by an overview of initiatives and policies that govern the budget process. 
An overview of the Navy’s actions towards CFO compliancy is also provided to see how effectively it is 
administering funding. Finally, through this analysis and data collection, this report provides suggestions to 
help senior financial managers accurately assess the effectiveness of their budgets.  
 
KEYWORDS: Planning, Programming, Budgeting and Execution, PPBE, Performance Budgeting, 
Government Performance Results Act 
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The purpose of this MBA project is to study the current U.S. Air Force currency transportation process, 
particularly currency transportation from the United States to Japan and Korea. The goal of this study is to 




explore ways that might reduce the U.S. Air Force’s cost burden for currency transportation. These tasks 
are called “Jingle Runs,” which are performed to meet requirements of all Military Banking Facilities in 
Japan and Korea. Using modeling and forecasting, this study analyzes the current process against two 
viable currency transportation alternatives and recommends the most cost efficient alternative.  
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The purpose of this MBA project is to evaluate and assess the metrics, incentives and other terms and 
conditions of the Performance Based Logistics (PBL) contract between Naval Aviation Inventory Control 
Point (NAVICP) and Honeywell in support of FA-18/S-3/P-3/C-2 Auxiliary Power Unit (APU) to 
determine if the contractual terms and conditions established are effective in facilitating and encouraging 
the full potential of PBL savings and improved performance. PBL is an acquisition reform initiative 
intended to improve weapon system logistics with the goals of 1) compressing the supply chain, 2) 
eliminating non-value added steps, 3) reducing total ownership costs, 4) improving weapon system 
readiness and reliability, and 5) reducing the logistics footprint. PBL entails buying measurable outcomes 
with metrics based on war fighter stated performance requirements. The war-fighter requirements should be 
linked to metrics and metrics should be linked to contract incentives. An additional element of PBL is gain 
sharing, which ensures the contractor’s profit and the government’s increased performance at a reduced 
cost. Based on the elements of PBL, the objectives of this project include 1) comparing the 
actions/activities/accomplishments of the contract to the goals of PBL, 2) measuring and appraising the 
attainment of those goals, 3) providing information about the major factors causing the observed effects on 
the above, and 4) identifying and analyzing the metrics and incentives for their effectiveness in achieving 
the desired outcomes. 
     In meeting the objectives of this report, findings indicate that non-value added steps were eliminated, 
and there were potential reductions in the logistics footprint. On the other hand, the supply chain was not 
compressed; aircraft maintenance costs did not decrease; and more importantly, the APU reliability for the 
FA-18, S-3, and C-2 did not improve. For the P-3, reliability improved by 7% to 19%, but not 300% per the 
contract guarantee. This research also determined that the reliability metric was inappropriate for 
measuring and tracking APU reliability improvements. Additionally, disincentives were provided for not 
meeting contract requirements with the only contract incentive being the award term contract arrangement. 
This report provides recommendations specific to the APU TLS contract and other recommendations for 
other PBL applications. These recommendations include an alternative contract pricing and gain sharing 
methods and appropriate metrics and incentives that reflect the true definition of PBL. 
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Congress enacted several laws in the 1990s directed at financial reform within the federal government. 
Numerous reports and systems have been developed to provide measures of agency success against these 
goals. An analysis of trends and interrelationships between three of these major federal financial oversight 
systems is warranted. Through analysis of the Presidents Management Agenda Scorecard, Audited Federal 
Financial Statements, and the Government Accountability Office High Risk List, a framework is developed 
that signals organizational success with respect to these measures. This will further the identification of 
individual agencies that exhibit success or failure within this framework. Ultimately, it will help determine 
whether financial accountability is an indicator of performance and results in these federal financial 
systems. 
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The purpose of this study is to identify problems that contingency contracting officers have faced in past 
contingencies, what problems they are facing in current contingencies, and what problems they are likely to 
face in the future as the nature of warfare changes in order to increase their efficiency and effectiveness. 
This effort is accomplished by conducting a historical analysis of contingency contracting from 1775 up to 
today’s Operation Iraqi Freedom, with special emphasis placed on contingencies between 1990 and 2005. 
An evaluation of the generations of war is conducted to determine what challenges contingency contracting 
officers may face in the future. 
     The results of this study reveal four main problem areas that hinder a contingency contracting officer’s 
efficiency and effectiveness. These four areas are 1) policy, 2) planning, 3) organization, and 4) training. 
This study analyzes each area to identify how it is hindering the contingency contracting officer. 
Recommendations range from developing a Joint Contingency Contracting Operations Manual to adopting 
a new contingency contracting structure based on the Yoder Three-Tier Model.  
 
KEYWORDS: Contingency Contracting, Fourth Generation War, Contingency Contracting Support Plan, 
CCSP, Yoder Three-Tier Model, Deliberate Action Planning, Crisis Action Planning, Contracting 
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The operation and support phase of a major weapon system is one of the most costly phases in the life cycle 
of a program. During this phase, the key stakeholders must build a long-term sustainment strategy to make 
sure the program is affordable and that the weapon system is reliable and maintainable. The ultimate 
objective in this effort is to ensure all support providers, either organic or contractor, have mission 
readiness, translated into warfighter capability, as their long-term overarching priority. To this end, the 
business community (financial management and contracting) must develop a strategy that complements and 
satisfies the warfighters objective(s). The purpose of this research project is to examine critical sustainment 
program characteristics from a business community perspective for applicability in future weapon system 
sustainment efforts. The characteristics are identified to fall within three broad categories: 1) Reporting 
Mechanisms (developing and controlling the requirement), 2) Financial Management Perspective 
(understanding the funding process), and 3) Contracting Perspective (arranging for the requirement). Using 
the Sustainment Business Model, the research team conducts a comparative analysis of two programs: the 
F-16 Falcon and C-17 Globemaster. The research concludes with the identification of good practices and 
suggested recommendations. 
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DEFENSE SECTOR CONSOLIDATION: WILL CONSOLIDATION WITHIN THE DEFENSE 
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The end of the Cold War brought with it reductions in defense spending, and a realization by many firms 
that a paradigm shift needed to occur within the defense industry. The defense sector had severe 
overcapacity and needed to be consolidated. As defense sector consolidation was taking place, serious 
questions began to arise. What would happen to the defense industrial base?  Would the Department of 
Defense (DoD) be required to pay higher prices for goods and services?  Would there be an income transfer 
from taxpayers to shareholders?     
     Very large, defense-focused conglomerates were/are being formed, increasing the bargaining position of 
the few firms that remain in the market. As the single customer for many products of the defense industry, 
the DoD must have the ability to identify and address potential harmful effects of mergers and acquisitions. 
The purpose of this thesis is to determine whether consolidation activity within the defense sector yields 
positive net benefits for shareholders, and more importantly, its effect on taxpayers.  
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To remain relevant in the face of both national and global challenges, the U.S. Navy must recognize that its 
once useful organizational constructs and business operations that fought the Cold War must be supplanted 
by significantly more nimble and effective organizations and business models. To realize the Force 
Transformation vision as outlined by Sea Power 21, the Navy must be aggressive in transforming its 
business operations. 
     The Navy has devised several business improvement strategies, most notably Sea Enterprise, but has not 
institutionalized a process to refine and translate these strategies into actionable, measurable business goals. 
The missing piece, a center of business excellence, would integrate the strategic management of business 
transformation, unite future business improvement opportunities, provide an operational-level business 
excellence resource, and aid business initiative implementation throughout the Navy enterprise.  
     The Center for Navy Business Excellence (CNBE) leverages six business transformation enablers 
throughout the Navy:  Business Management Integration, Business Intelligence, Communities of Practice, 
Corporate Universities, Embedded Human Capital Programs, and Consultants. By incorporating these six 
enablers, CNBE gives the Navy the operational capability to convert business transformation strategy into a 
tangible, measurable, business improvement roadmap. CNBE increases the likelihood that the Navy 
achieves the Sea Enterprise vision and arms the CNO with an expert, internal, business intelligence, 
implementation, and outreach capability. 
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An analysis of Light Armored Vehicle (LAV) Depot Level Maintenance is conducted to examine the 
scheduled maintenance cycle and processes in order to determine potential inefficiencies related to cost or 
time. Performance is measured by analyzing costs, cycle time, quality, availability, and flexibility. Current 
operations in Iraq are considered for effects on depot level maintenance, depot capacity, and operational 
availability. This analysis has implications in determining whether depot level maintenance should be 
conducted at Barstow, California, or Albany, Georgia, or at both facilities, as it is now. 
  
KEYWORDS:  Maintenance Cycle-Time, Transportation, Theory of Constraints, Lean Production, 
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The Department of Defense (DoD) is in the midst of a transformation effort under the leadership of 
Secretary of Defense Donald Rumsfeld. A large portion of military transformation is focused on DoD 
business practices. It has been estimated that up to five percent of the annual DoD budget could be saved 
by improving and streamlining defense business operations. This initiative is critical given the large 
numbers of legacy business systems and the steady increases in annual maintenance costs associated with 
these outdated systems.  
     This report explores the legislative history leading to the development of the Business Management 
Modernization Program (BMMP). The current state of DoD business systems is examined, as well as case 
studies on specific system modernization initiatives conducted proceeding and immediately following the 
implementation of BMMP. Recommendations for successful business systems modernization efforts 
include senior leadership supporting the need for change, understanding the implications of using 
commercial-off-the-shelf (COTS) products, properly structuring the acquisition process, and emphasizing 
the importance of systems integration. 
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The purpose of this MBA project is to develop a model that would estimate the value of applying available 
spreadsheet programming tools to automation opportunities in Air Force Financial Management (FM). 
Model inputs include Labor Estimates, Labor Rates, and Task Characteristics, while outputs are 
represented in terms of Return on Investment, Payback Period, and Annual Savings. The boundaries of the 
model are limited to the Microsoft Excel Visual Basic for Applications (VBA) development environment 
for the development of short-term (<1 year) automation opportunities of low-to-moderate complexity 
(Micro Solutions). First, the project model is outlined and discussed, including the methodology, 
assumptions, and the specific mapping of input variables to model outputs. Then the model is used to 
analyze six actual field-developed case solutions and project potential value for two currently unrealized 
solutions. Finally, the project presents recommendations drawn from practical application of the model. 
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The Energy Savings Performance Contract (ESPC) program is an important contracting avenue for federal 
facilities mandated to reduce overall energy consumption. Currently, the program allows federal agencies 
to obtain private financing to pay for the infrastructure improvements that lead to reduced energy 
consumption. Controversy over the true cost of private financing continues to jeopardize the future of the 
program. The Department of Defense (DoD) could benefit from using its own resources to establish a 
revolving fund that replaces the private financing, thus creating energy “wealth.” 
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The following project studies the refurbishment of the Mercedes-Benz trucks by the Botswana Defense 
Force (BDF). The study covers the application of project management techniques, and evaluates the quality 
of the refurbished trucks’ contribution to the mission achievement capabilities of the BDF. A visit to the 
project site, as well as a survey of users, project managers, and a project sponsor, are carried out to gather 
data on project management. Logistics statistics for refurbished trucks returned to user units are also 
gathered from the asset management software database, Mincom Ellipse, in use by the Botswana Defense 
Force Mechanical Engineers Regiment for fleet management. The finding of the project is that the planning 
for the refurbishment project was mediocre. The availability of the refurbished trucks is 83 percent at the 
end of three years, with a life cycle cost of BWP 499,200, compared to that of a new truck, which is BWP 
449,397. The spare parts for the trucks are difficult to source. The conclusion of the study is that the project 
was not worth the pain. Had initial planning been ardently carried out, then fewer new trucks should have 
been procured instead of refurbishing the aged trucks. 
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The highest level of Unit Mission Capability is the ultimate goal of any unit commander. Members of the 
user community, especially unit commanders, must be aware of the factors that influence their war fighting 
capability. Understanding these factors and their relationships, coupled with the implementation of specific 
strategies, can facilitate maximizing Unit Mission Capability. This is the primary focus of this project. 




     This report provides aviation unit commanders and user representatives with a clear explanation and 
demonstration of the variables that influence a commander’s ability to improve Unit Mission Capability. 
The tool demonstrated in this report is the Availability, Proficiency, Cost, and Operational Tempo 
(OPTEMPO) model for assessing and maximizing Unit Mission Capability. The user community must 
understand how competing funding requirements influences their ability to train and maintain a strong 
fighting force. Current Department of Defense (DoD) funding levels will decline in the near future. It will 
become more and more difficult to achieve the desired state of Unit Mission Capability. Users must 
implement strategic cost saving initiatives to preserve our war fighting capability. 
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The purpose of this MBA project is to investigate and employ better business practices and stakeholder 
value determination feedback to adeptly respond to a mandated 25% reduction in base services contract 
expenses for FY06, and to present these methods in such as manner as to be readily reproducible by other 
Navy installations. This project is conducted with the assistance of Naval Region Southwest, the Center for 
Naval Analysis, the International City Managers Association, and Public Works Center, Naval 
Postgraduate School. The goal of this project is to research and document sound, proven business 
techniques used to identify the immediate collective of organizational stakeholders, determine how Navy 
installations are measured for efficiency, provide a baseline from which to assess value on intangibles, 
delineate procedures on how to conduct a cost-benefit analysis, describe appropriate performance measures 
and controls, and illustrate the construction of a value-determination survey used to solicit stakeholder 
feedback. The results of this project provide a value-added element to be incorporated into the overall 
budget reduction decision. 
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Recognizing the need to extend aircraft service lives, Naval Air Systems Command developed the 
Integrated Maintenance Concept (IMC). IMC was seen as an opportunity to integrate tasks over all levels 
of maintenance and balance the operational, engineering, and fiscal aspects of an aircraft’s preventative 
maintenance program.  
     Implementation of IMC has resulted in several unintended consequences, most importantly degraded 
readiness. Aircraft rebuild and in-process work required of squadron personnel interrupt maintenance at the 




squadrons, and work stoppages interrupt flow at the depot. The result is wider variability in both processes, 
increasing inventory at the depot and squadron workloads, degrading operational availability by limiting 
aircraft inventory and interrupting production at the squadron. 
     Authors build a simulation model using Arena software to test the hypothesis that assigning 
organizational-level tasks to depot personnel would reduce variability in the process, and thereby decrease 
cycle times and depot work-in-process inventory. Researchers conclude that implementing the project at a 
cost of $1.4 million per year would be equivalent to having six additional aircraft, which implies savings of 
between $36 million and $150 million. Additionally, researchers conclude that the squadron labor freed 
from working on depot aircraft should result in increased operational readiness levels. 
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The purpose of this project is to analyze the most recent changes to the death gratuity program under Public 
Law 109-13. Specifically, the project reviews the initiation of the death gratuity program and changes made 
during the program’s history. It also analyzes the various issues that influenced the enactment of Public 
Law 109-13 and the implications that have occurred as a result. In addition to the death gratuity, there are 
also a number of other benefits available to families and beneficiaries upon the death of a serviceman. An 
entire chapter is dedicated to covering these other benefits. Finally, this project analyzes an alternative 
method of funding the death gratuity program and presents the advantages and drawbacks of such an 
alternative. 
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History has shown mission accomplishment to be a hallmark of a Marine officer’s duty. Mission 
accomplishment can be a very difficult undertaking and there are several contributing variables. Two 
variables that enhance mission accomplishment are the maintenance of high personal readiness and 
physical fitness levels. In consideration of these issues, this thesis takes an organizational behavior and 
systems-based approach to the study of physical fitness in the United States Marine Corps (USMC). The 
purpose and intent of this study is to gain an appreciation and understanding of physical readiness. Thesis 
objectives are to provide a history of physical fitness in the military, a description of the “systems” 
approach, and an analysis of the current system. This study outlines the implications of physical fitness on 
mission accomplishment and concludes with recommendations for improved fitness programs in the 
military.  
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The purpose of this MBA project is to investigate and provide a comprehensive analysis of the supporting 
requirements for the V-22 Osprey from the perspective of the United States Navy and Marine Corps. The 
primary objective is to assist in determining the specifics that will be necessary to support the successful 
fielding of the weapons system. Various analysis techniques help identify and document specific 
requirements, including training; spares and contracting options that will be necessary to support the overall 
weapons system from “tip to tail.”  Also included in this report are potential outliers or issues related to the 
current plan. The benefit of choosing a commercial support plan in the form of Performance Based 
Logistics versus a traditional government supportability plan is measured in readiness. Impacts to cost over 
the lifecycle of the weapons system are measured in flying hours per dollar.  
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The purpose of this MBA project is to investigate and provide a calculated Return on Investment (ROI) of a 
new ship alteration design process termed Network Design Exchange (NDEX). The project evaluates the 
differences between NDEX and the current system being utilized. Costs associated with the implementation 
and use of NDEX are contrasted to costs of the status quo design process to determine cost savings and 
benefits and compute the return on investment (ROI) of NDEX. NDEX changes the way C4I equipment is 
configured for installation onboard United States Navy ships. It is being beta tested on several different 
classes of ships. 
     The current design process, although effective, is highly inefficient. It is an antiquated system that is 
labor intensive and uses manual drawings to design compartment utilization and ensure the proposed 
equipment to be installed will fit in the correct space allotted. The current process also takes a considerable 
amount of time, upwards of 18 months from start to finish, and requires many unnecessary steps to 
accomplish. 
     The proposed system, NDEX, is based on commercially available software that will allow the creation 
of ship’s drawings on laptops using computer aided design (CAD) applications and class design baseline 
(CDB) drawings that show how a ship was configured at construction. With NDEX, design cycle time can 
be shortened to weeks if time criticality is necessary. NDEX allows considerable timesaving by eliminating 
a lot of the redundant efforts in the current process. With NDEX, a laptop computer is brought to the site 
visit and drawings are made during the visit based on the class design baseline (CDB) drawings. A library 
of click and paste components are available, which can be used to add equipment that is in the space but not 
shown on the CDB drawings. The value-added, or notional benefit, and the avoided cost realized by the 
investment in this new NDEX process is the focus of this ROI measurement.  
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For this project, the Organizational Systems Framework (OSF) model is used, coupled with the skills 
learned through core MBA courses, to analyze a local business, address possible organizational problems, 
and provide recommendations for change. This project will help the organization define/redefine its 
mission, understand its competitive advantage, and increase its overall long-term profit objectives. Lessons 
learned from this analysis are considered with regard to their applicability to the Department of Defense 
(DoD). This MBA project is used primarily to become familiar with the OSF model through a real world 
business analysis. 
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The purpose of this MBA project is to investigate and provide a comprehensive overview of the 
implementation of a Fee For Service (FFS) structure for the Defense Contract Management Agency 
(DCMA). The goal of this project is to identify and document the applicability of an FFS in DCMA by 
comparing the seemingly redundant services provided by both the Program Management Offices (PMO) 
and DCMA. Furthermore, this project analyzes the potential cost savings of an FFS achieved by forcing the 
PMO to pay for the services themselves, vice utilizing DCMA as a “free” service provider. The author’s 
contention is NOT that DCMA is inefficient, but that the system for identifying, procuring, and funding 
DCMA’s services is inefficient.  
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VALIDATION OF THE USNTPS SIMULATOR FOR THE ADVANCED FLIGHT CONTROLS 
DESIGN EXERCISE 
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This thesis explores the fidelity of the ground-based simulator used at the United States Naval Test Pilot 
School during the advanced flight controls design exercise. A Simulink model is developed as a test 
platform and used to compare the longitudinal flight characteristics of the simulator. The model is also 
compared to the same characteristics of a Learjet in the approach configuration. The Simulink model is 
modified with the aim of yielding a better training aid for the students, as well as providing a means of 
comparison between the simulator flight data and the actual Learjet flight data. Open loop and closed loop 
trials are completed to gather data for analysis and improvement of the Simulink model. Regression 
analysis is also performed on the flight data as a means of comparing the longitudinal stability coefficients. 
 












A LOW-COST MAN-PORTABLE FREE-SPACE OPTICS COMMUNICATION DEVICE FOR 
ETHERNET APPLICATIONS  
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The requirements of modern war have imposed the need for a low-cost, small-size, high-speed, large 
bandwidth, deployable Free Space Optics (FSO) system that could be used to provide connectivity between 
major command centers and their subordinate units. Commercially available FSO systems are bulky and 
expensive. A preliminary low-cost FSO system was designed, based on commercial-off-the-shelf (COTS) 
components, and tested over a five-foot distance in a previous thesis done by Janaka P. Perera. The goal of 
this thesis is to improve the design and to extend the working range of the FSO. By improving beam 
collimation, adding precise mechanical movement, and using assisting tools and techniques, the FSO 
network link is successfully established and tested over larger distances using 100Mbps. The maximum 
distance achieved, with the on-hand optics and a 1mW transceiver, is 40m. Further calculations show that 
the FSO link could be established over a 340m distance by using a 3mW transmitter and a 1-inch focuser in 
the receiver side. 
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Substantial research has been done to find the best power supply to drive the Naval railgun. Inertial energy 
storage using rotating machines, high voltage and low voltage capacitors, and batteries have been 
candidates. Low voltage capacitors and batteries are, or may soon be, possible energy sources. These low 
voltage energy sources would require a pulse forming inductive network (PFIN) to transform the low-
voltage electrical energy to power appropriate for the railgun. The PFIN electrical setup requires an 
opening switch that would carry high currents (50 kAmp) for times greater than 0.1 seconds and that could 
open against such high currents (circuit interruption). This thesis proposes a mechanical vacuum switch 
with an externally applied magnetic field to divert charged particles to an auxiliary electrode. A prototype 
switch suitable for ≈ 5 kAmp has been designed but not yet tested. Computational results suggest that very 
large magnetic fields (>1T) may be required to divert heavy charged particles, e.g., Cu+. 
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This research addresses a technology that may be useful for the defeat of camouflage, concealment, and 
deception (CC&D). This research aims to study a low cost and highly portable alternative to existing 
counter CC&D techniques. A commercial-off-the-shelf (COTS) imagery sensor able to distinguish near-
infrared (NIR), near-ultraviolet (NUV), and visible wavelengths is studied. The FOVEON image sensor, a 
multi-layer focal plane technology, is used in a simple camera implementation to test its viability as a 
multispectral imager. As expected, the sensor functioned as both a visible and NIR detector. Vegetation is 
easily distinguished based on its NIR reflectance, and man-made materials could be effectively separated 
from the background. 
 
KEYWORDS: Photodetector, FOVEON, Responsivity, Digital Imagery, Digital Imagery Processing, 
Digital Imagery Analysis, NIR Imagery, Camouflage, Concealment, Deception, CC&D, Counter-CC&D, 
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This thesis describes the beach field-testing of a 2-degree-of-freedom (2-DOF) transverse line Rayleigh 
wave source for use in a seismo-acoustic SONAR for buried mine detection. The source is composed of six 
identical modules, each composed of two vertical and two horizontal inertial mass shakers, all mounted to a 
common base plate. The vertical and horizontal excitation of each module is independent. Electrically, the 
six modules are organized into three independent sets of two. The length of the source is 46 inches (1.17m), 
the width 6 inches (0.15m) and the weight 126 pounds (562N). Field tests were conducted using a 5-cycle, 
(smooth-) amplitude-modulated transient excitation signal. Based on past and present experience that the 
Rayleigh wave speed at the beach test site is approximately 90 m/s, a carrier frequency of 100 Hz was 
employed, producing a Rayleigh wavelength and surface penetration depth of approximately 1 m 
(approximately equal to the source aperture length), which is appropriate for the intended application. The 
source radiation directional characteristics were investigated for various relative amplitudes and phases of 
vertical and horizontal shaker excitation. A null result was obtained, that is, no unambiguous evidence of 
directivity was observed in any of the experiments conducted using this source. These included 
measurements wherein the source modules were removed from the common base plate and emplaced on 
the sand. The reason for this result is unknown, but it is suspected that a good possibility is that the beach 
sand medium just below its surface, whereupon the present source and receivers were deployed, is not 
homogeneous enough to support coherent spatial beam forming. Based upon the past success of a 4-
element end-fire line array in producing directional Rayleigh wave radiation (10-15 dB front-to-back 
rejection), it is suggested that, if such a source can be made mobile, it may well be the best source 
candidate for a seismo-acoustic SONAR for buried mine detection. 
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For precision spacecraft structures used for antennas and reflectors of telescopes, determination of in-orbit 
structural displacement and its control is very important. While this kind of measurement is relatively easy 
to carry out in a laboratory setting, it can be problematic in a real world environment. A procedure for the 
real-time determination of displacements at any point of a vibrating body can be utilized by measuring 
strain that is present. The procedure could employ measurement devices like Fiber Bragg Gratings, which 
are capable of very fine strain measurements. This thesis presents the finite element analysis of a truss 
similar to the NPS Space truss to observe the behavior of the strain relative to the displacement. A 
relationship between strain and displacement for the truss is derived. From this relationship and the strain 
measurements, deflection at successive nodes is computed and compared to a Nastran simulation of the 
truss displacements. 
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In support of future National Aeronautics and Space Administration (NASA) asteroid sample return 
missions, this thesis examines strategies to reduce the number of feasible asteroid targets. Reachable 
sets are defined in a reduced classical orbital element space. The boundary of this reduced space is obtained 
by extremizing a family of convex combinations of orbital elements. The resulting group of optimization 
problems is solved using a direct collocation pseudospectral technique by a MATLAB application package 
called DIDO. The reachable sets are examined to narrow the possible valid asteroid choices in order to aid 
in mission design and analysis of alternative targets. A solar electric propulsion system is modeled with 
optimal stay times at each asteroid, earth departure, and earth arrival hyperbolic excess 
velocities implemented as constrained optimization parameters. For choosing rendezvous and return 
mission candidate asteroids, the use of the outer approximation limits the feasible target quickly by an order 
of magnitude in a given mission. 
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On-orbit, autonomous docking and spacecraft servicing are key areas of research in the defense and civil 
space communities. This thesis contributes to that effort by developing portions of a test bed and an 
experimental docking vehicle at the Spacecraft Robotics Laboratory of the Naval Postgraduate School. 
     The tested is advanced by incorporating a large, flat epoxy surface and an indoor-GPS system into the 
laboratory framework. The epoxy floor allows a vehicle to emulate the space environment by floating on a 
near-frictionless surface representing motion in two dimensions. Pseudo-GPS is integrated into the test bed 
to allow for independent verification and validation of a vehicle’s performance.  
     The docking simulator is developed by integrating computer hardware and attitude sensors into a newly- 
designed vehicle architecture to support its navigation and control needs. A position and attitude estimator 
is created to fuse the vehicle’s sensor inputs. A control system is designed to allow for position control 
through eight thrusters, and attitude control through the use of a reaction wheel. 
     Finally, experiments of proximity navigation are conducted. One experiment establishes the versatility 
of the vehicle’s control system by performing a closed loop maneuver. A second experiment successfully 
demonstrates a complete docking scenario. 
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Adaptive optics is a new and growing research area aimed at creating high-quality imagery by correcting 
aberrations in optical systems caused by turbulence in the earth’s atmosphere. This paper concentrates on 
the basics of physical optics leading into the design of an adaptive optics test bed to study the correction of 
aberrations using optical beam control. Adaptive optics requires the use of sophisticated optical equipment 
such as deformable mirrors and wave front sensors.  
     The experimental portion of the work focuses on using a deformable mirror to control the aberrations in 
a system using laser light. By using a combination of lenses, deformable mirror, and wave front sensor, the 
test bed corrects aberrations induced into a plane wave. In addition, the mechanics and function of these 
components is explored, setting the building blocks for future studies concerning optical beam control. 
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This thesis presents an overarching plan to migrate a time-optimal spacecraft control algorithm from the 
MATLAB development environment into a Field Programmable Gate Array (FPGA)-based embedded-
platform development board. Research at the Naval Postgraduate School has produced a revolutionary 
time-optimal spacecraft control algorithm based upon the Legendre Pseudospectral method. Currently, the 
control algorithm is dependent on the MATLAB environment, a fourth generation language (4GL). Fourth 
generation languages are powerful, high-level abstraction and development tools, but are not efficiently 
instantiated into an embedded system. This study establishes three distinct development phases to migrate 
the algorithm from 4GL dependency to embedded operation. The first phase removes the algorithm’s 
dependency on the 4GL environment by translating the algorithm into the C programming language. The 
second development phase compiles and embeds the algorithm into an FPGA-based development board. 
The final development phase introduces a custom computing machine (CCM) instantiated in an FPGA to 
reduce the control calculation time, thereby broadening the algorithm’s potential application. 
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The Lineate Imaging Near Ultraviolet Spectrometer (LINUS) instrument is used to remotely detect and 
measure sulfur dioxide (SO2). The sensor is calibrated in the lab, with curves of growth created for the 
0.29 0.31µ!  spectral range of the LINUS sensor. Field observations are made of a coal burning plant in 
St. John’s, Arizona, at a range of 537 m. The Salt River Coronado plant stacks were emitting on average 
about 100 ppm and 200 ppm from the left and right stacks respectively. Analysis of the LINUS data 
matched those values within a few percent. Possible uses for this technology include remote verification of 
industry emissions and detection of unreported SO2 sources. 
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The objective of this thesis is to describe the concept development, design, system integration, and 
operating procedures for the AUDASS II vehicle (Autonomous Docking and Spacecraft Servicing 




Simulator). The AUDASS II is an improved follow on design of AUDASS I, developed in September 
2002. The purpose of AUDASS II is to simulate a chaser spacecraft autonomously rendezvousing and 
docking with a target spacecraft for the purpose of conducting fluid transfer. This demonstration involves 
two vehicles elevated, via air pads, upon a smooth epoxy surface, thus allowing three near frictionless 
degrees of freedom.  
     The ultimate goal of this thesis is to fabricate a vehicle and requisite documentation that will allow 
future students to conduct experiments using different control algorithms and/or sensors to conduct 
autonomous rendezvous and docking maneuvers. 
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The National Aeronautics and Space Administration’s (NASA) Variable Specific Impulse Magnetoplasma 
Rocket Engine (VASIMR) will provide a highly efficient propulsion source that can dramatically reduce 
Martian transit times, provide for more abort contingencies, and protect astronauts from space radiation 
with its highly radiation-absorbent hydrogen fuel. The VASIMR is still in its developmental infancy and 
requires many years of research before its initial operational capability. Much is still unknown about the 
complex plasma interactions in the exhaust. A Langmuir probe is designed, constructed, and operated to 
determine current density radial profiles and total particle flux at various stages in the exhaust of VASIMR. 
The Langmuir probe results prove that the exhaust’s radial profile is Gaussian, experimentally validate 
predictions of magnetic field line dragging, and verify the ionization efficiency of VASIMR.  
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There has recently been growing interest in the use of acoustic particle velocity measurements for sonar 
system applications, such as source localization. It is expected that acoustic particle velocity sensors, or 
“vector” sensors, have the potential to improve the performance of scalar acoustic pressure sensors. 
Although extensive research has been performed to study the enhancements for plane-wave beam forming, 
little has been done in the more general area of matched-field processing. Some researchers maintain that 
the collective performance of pressure sensors in an array is equivalent to that of vector sensors, i.e., 
measuring the three components of acoustic particle velocity in addition to pressure; however, this position 
has not been proven conclusively. This thesis serves to provide insight into possible improvements in 
matched-field processing performance realizable through the use of vector sensors. First, a proven 
numerical method is used to simulate an acoustic field. The field observed at an array of vector sensors and 
their predicted replica fields are correlated in order to localize a continuous-wave point source at an 
arbitrary (but known) depth and distance. The comparison of performance is carried out using an 
Ambiguity Surface, as is typically done in linear (Bartlett) matched-field processing techniques, at 1000 
Hz. The level of performance is further evaluated in the presence of different environments, source 
positions, and perturbations. Through the use of the developed matched-field processor verified with 
known theory, this thesis concludes that the performance of a vector sensor array is not clearly superior to a 
hydrophone array of similar specifications. In the environments investigated, no improvement in 
performance is demonstrated for the vector sensor array over that expected for an array consisting of 
pressure sensors alone. 
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This thesis discusses the option of incorporating direct digital synthesizer (DDS) for use in a digital pulsed 
and/or frequency modulated continuous wave (FMCW) radar. In order to synthesize microwave frequency, 
there is a need to up-convert baseband signals from DDS to a radar transmission frequency using 
quadrature upconversion. It is shown that using this technique, the signal-to-sideband suppression could be 
as large as –36 dBc and hence relaxes the filtering complexity on the RF output. This thesis also 
investigates the synchronization problem associated with synchronizing the many radiating elements that 
could range from a few to possibly thousands. With newer generation of DDSs, which are designed with 




a built-in synchronization feature, it eases the implementation complexity for the construction of the 2.4 
GHz concept demonstration radar.  
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This thesis is a continuation in part of a Naval Postgraduate School (NPS) project relating to wireless 
transmission of power to an MAV. The conversion of rf power into usable dc power is done by a rectifying 
antenna or “rectenna.” The emphasis of this thesis is an in-depth study of all components of the rectenna to 
determine the limitations of an existing design that has low efficiency, and to determine improvements to 
the design, specifically for MAV applications.  
     Studies relating to each rectenna subsystem are conducted, highlighting improvements and design trade-
offs. The analysis of the rectenna is broken into four subsystems, namely, (1) the receiving antenna, (2) the 
pre-rectification filtering, (3) the rectification, and lastly, (4) post-rectification filtering. From the findings 
of this thesis, the final rectenna design implements a capacitive probe fed circular patch that exhibits 
relatively wide bandwidth, high tolerance to manufacturing variances, and a radiation efficiency of 95%. 
The pre-rectification filter is re-designed to increase its transmittance characteristics to 94%. The Schottky 
diode is re-analyzed and its conversion efficiency and trade-offs for MAV applications are documented. 
The post-rectification filter is reconstructed, taking into consideration the positioning of the Schottky diode, 
and impedance matching for both antenna and Schottky diode is explained. The issue of microstrip 
discontinuities and probe feed connection is subsequently addressed.  
     The final design has a dimension of approximately 112.5 mm2, which is only 15% of the existing 
design, and has an estimated weight of less than a gram. The estimated rf-to-dc conversion efficiency is 
approximately 50%. 
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An opportunistic array is an integrated, ship-wide, digital, phased-array radar, where antenna elements are 
placed at available open areas over the entire ship’s length. Such an array has the potential to fulfill many 
of the Navy’s missions, including ballistic missile defense (BMD), where the radar mission encompasses 
exo-atmospheric surveillance, tracking, and preliminary discrimination. Advantages of opportunistic arrays 
include enhanced stealth – since low-profile antennas reduce the ship’s RCS; high angular resolution – as 
the entire ship’s length forms the “aperture” and produces a narrow beam width; and potentially lower costs 
– through the use of commercial-off-the-shelf (COTS) technology and a flexible digital antenna 
architecture that reduces the number of distinct radar systems required.  




     This research first investigates the opportunistic array concept in the context of BMD. A system level 
tradeoff is performed to size the system and verify that detection ranges greater than 1000 km could be 
achieved. Next, the research focuses on designing a low-profile, broad-band, U-slot, microstrip patch 
antenna. Theoretical calculations and parametric studies are performed to develop an antenna element that 
could operate in the upper VHF/lower UHF frequencies. A set of simple design procedures is proposed to 
provide approximate rules that result in a good “first-pass” design with prescribed characteristics that 
require minimal tuning. 
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An “opportunistic array” is a new digital antenna concept where phased array elements are placed at 
available open areas over the entire length of the platform. The elements are self-standing transmit-receive 
modules that require no hardwire connections other than prime power. All synchronization signals and data 
are passed wirelessly between the elements and a central signal processor. An opportunistic array that is 
integrated into the hull or superstructure of the warship is called an “aperstructure.” 
     This research investigates a wireless local oscillator distribution in the laboratory, which is a necessary 
requirement for the coherent operation of the array elements. The research also investigates the digitization 
and synchronization of multiple receive modules with the local oscillator that will determine the viability of 
the opportunistic array. 
     The wireless distribution of data and control signals between the digital beam former and 
transmit/receive modules requires a low-loss, wideband, simple to implement transmission system that is 
integrated into the structure of the warship. This research investigates several transmission structures and 
compares their performances.  
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The importance of Information Assurance (IA) in military operations cannot be overstated. It is a sine qua 
non that achieving IA requires the effort of all personnel in the organization; just a single untrained end-
user is needed to defeat many well thought-out and well-executed security strategies This thesis 
demonstrated that CyberCIEGE, with its rich elements and tools, can be used to create game scenarios, 
mimicking real life IA issues, for conveying security lessons to a wide audience of trainees. It provides an 
excellent alternative to the traditional methods of security education, which so often fail in driving home 
the intended lessons. 
     A military-based CyberCIEGE scenario definition file (SDF) is developed to illustrate and train players 
on the importance of ensuring hardware and software integrity in operational-critical systems. The focus of 
the research is on the protection of sensitive information systems through the maintenance of their software 
integrity and the application of an air-gapped network architecture. The test cases developed in this thesis 
research also contribute to the improvement of the CyberCIEGE game engine. 
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The success of formal specification and verification of reactive systems is highly dependant on the formal 
specification language being used. To date, the most common approach to this problem involves two 
activities: (i) the specification activity, where correctness properties are specified, and (ii) verification 
activity, where the system under review is proven to satisfy those properties. Typically, some form of 
temporal logic or regular expression language is used to specify the correctness properties, properties that 
are specified for given states of the system under review. This means that specification is partial and is 
done after system development. Early specification is specification that is performed before system design, 
prototyping, or coding. Temporal logics have been found to be unsuitable for early specification. 
     This thesis investigates the suitability of TLCharts, a specification language that combines state charts 
and temporal logic, for early specification of dynamic characteristics of a homing torpedo. In order to 
achieve the task, a fictitious homing torpedo example, called KTorp, is used. Using a systematic approach, 
deterministic state charts and non-deterministic TLCharts for the KTorp control software are developed. 
The case study shows that using TLCharts as the early specification language for weapon systems software 
provides efficient, visual, and intuitive specifications. 
 
KEYWORDS: Weapon Systems Software Development, Temporal Logic, State Charts, TLCharts, 





CONFIGURATION AND MANAGEMENT OF WIRELESS SENSOR NETWORKS 
Min Y. Kim-Major, Korean Army 
B.S., Korean Military Academy, 1994 
Master of Science in Computer Science-December 2005 
Advisor: Gurminder Singh, Department of Computer Science  
Second Reader: Arijit Das, Department of Computer Science  
 
Wireless sensor networks (WSNs) are expected to play an essential role in the upcoming age of pervasive 
computing. As a new research area, there are several open problems that need to be investigated. One such 
problem is configuration and management of WSNs. To deploy sensors efficiently in a wide area, 
researchers need to consider coverage, purpose, and geographic situation. By considering these elements, 
general deployment strategies can be made. Another issue is management of various sensors in a wide area. 
To handle these issues, approaches from different views, management levels, WSN functionalities, and 
management functional areas are needed. In this thesis, some of the key configuration and management 
problems in WSNs are described. Then, a newly developed application to address these problems is 
presented. 
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Raising the awareness of information security has been the focus of the Department of Defense (DoD) and 
other government agencies in recent years. There is a need for an effective means of educating and training 
personnel in the topic of Information Assurance. CyberCIEGE offers an approach to training by engaging 
the personnel in an interactive simulation-based network security game. Each game scenario in 
CyberCIEGE is designed to impart some network security principles and Information Assurance concepts 
to the players.  
     This research develops a scenario definition file for a CyberCIEGE game engine to illustrate and train 
players on matters related to information protection using compartmentalized Multilevel Secure (MLS) 
systems. The specific area of research is the protection of sensitive information and operational commands 
for command and control systems. Through playing this military-based scenario, players can learn about 
the importance of physical security, the different strategies to protect sensitive information, and the use of 
MLS systems to provide controlled access to sensitive information. Testing of this game scenario is 
conducted through the creation of detailed solutions and incorrect game play examples.  
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The increase in online activities that involve people’s identification information means that identity theft 





information and identity. To address this problem, an Information Assurance training tool, such as 
CyberCIEGE, can be used for user awareness and education. This thesis incorporates current research on 
identity theft attacks and prevention techniques into a customized scenario definition file for the 
CyberCIEGE game engine. The scenario teaches players about methods of identity theft prevention in 
computing and networked environments by focusing on four main prevention techniques: updating 
antivirus protection regularly, being cautious about executable email attachments, resisting phishing 
attacks, and using secure web browser connections for online transactions. After scenario development, an 
informal test process of the Identity Theft scenario is conducted. Testing finds that the experienced and 
expected results coincide. Recommendations for improvement of the CyberCIEGE game engine, Scenario 
Definition Tool, and Identity Theft scenario are also provided. 
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Underwater Acoustic Networks (UANs) hold enormous potential for both military and civilian 
applications. However, current networking protocols implemented are often sub-optimal, resulting in 
severely underutilized networks. Researchers believe that one of the key reasons for this shortcoming is a 
lack of good underwater acoustic propagation models for simulation packages used to evaluate UAN 
protocols. This thesis addresses this problem by developing a computationally efficient approximation of a 
sophisticated analytical model called the Monterey-Miami parabolic equation (MMPE) model. The 
approximation can then be used to support UAN simulations. The characteristics of the problem make a 
statistical approach the methodology of choice for this study. Data is generated using the MMPE model. 
The data is used to develop a much less complex approximation for which a Ponte simulation module could 
be developed. The latter allows UAN operation to be modeled over a collection of nodes and over an 
interval of time, rather than a single point in time between two specific nodes, as modeled by the original 
equation. The result of this research can enable a more complete analysis of network enabling protocols and 
support more informed decisions regarding the appropriate node topology and protocols to use in order to 
increase network performance.  
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Firewalls represent an essential tool in networking environments. They are commonly used as an 
intermediate system to protect an internal network from external networks. It can be destructive to an 
organization if its sensitive information falls into wrong hands or becomes corrupted. The vulnerability 
becomes greater if an organization actively uses the Internet. Firewalls play an important role as a first line 
of defense for the protection of sensitive information and personnel need to understand the proper use of 
firewall technology and the fundamentals of the packet filtering concepts. Through “hands-on” activities, 





     The goal of this project is to identify the potential capabilities of CyberCIEGE, a simulation created as 
an interactive educational tool, to help re-enforce packet filtering concepts through the use of computer 
gaming techniques.  
     This thesis results in refinements to the CyberCIEGE packet filter component to more closely model 
real world devices. Scenarios are developed to cover the concepts of packet filtering, filtering against IP 
spoofing threats and firewalls in a demilitarized zone. These refinements and the thesis scenarios contribute 
to the educational objectives of the tool and benefit the Department of Defense. 
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In April 2003, the Bush Administration submitted the Defense Transformation for the 21st Century Act to 
108th U.S. Congress for review and enactment. This Act proposed broad changes for the Department of 
Defense to successfully meet new challenges and new threats in the 21st century. The objective of this Act 
was to reorganize and streamline civilian personnel management under a new system called the National 
Security Personnel System (NSPS). This paper compares and contrasts the advantages and disadvantages of 
the new personnel system (NSPS) versus the General Schedule (GS) personnel system currently used. 
Additionally, the research provides eight recommendations to improve the implementation and 
effectiveness of NSPS. 
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Organizational climate can be described as the overall atmosphere of a workplace, consisting of a number 
of mostly intangible characteristics that nonetheless impact organizational performance. The goal of this 
Joint Applied Project is to identify organizational climate characteristics of the Army Acquisition Center to 
provide supervisors with data on the extent to which employees perceive their work environment to be 
conducive to high productivity. It provides the equivalent of a diagnostic “snapshot” of one aspect of 
organizational health. Semi-structured interviews are conducted with 11 previous and 19 current acquisition 
workforce employees. Interview findings are supplemented with data collected from a researcher-
developed survey. Findings include the following:  1) high stress due to increasing workload, 2) lack of 
authority to act and make decisions about the work, and 3) the successful acknowledgement of employee 
efforts and contributions. 
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The purpose of this project is to provide materials and information in the form of lessons that will make up 
a teachable course for graduate students of the Naval Postgraduate School. In addition, this research 
addresses current Department of Defense (DoD) contracting policy, guidance, regulations, and lessons 
learned. Performance-based service acquisition (PBSA) within the Department of Defense at both other 
government agencies, as well as commercial practices at progressive businesses, are examined as they 
relate to PBSA. 
     It is important to understand that the PBSA contract form involves acquisition strategies, methods, and 
techniques that define and communicate measurable performance expectations in terms of outcomes or 
results, as opposed to directing performance methods, processes, systems, or broad categories of work 
activity. To the maximum extent possible, the process should describe the work objectives in terms of what 
is to be the required output rather than how the work is to be accomplished and placing the responsibility 
for that accomplishment on the contractor.  
     This document contains best practices that have proven useful for drafting statements of work, 
solicitations, and quality assurance plans, and in awarding and administering performance-based service 
acquisitions. This document is not intended to be mandatory regulatory guidance (such manuals already 
exist), but rather to provide assistance to agencies and students in implementing performance-based service 
acquisition more fully throughout the DoD. 
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In this Joint Applied Project, IT performance-based service acquisitions are considered and researchers 
assess what performance measurements are being used to gauge the contractor’s effectiveness. Specifically, 
researchers want to obtain additional insight relating to management of PBSAs from personnel within the 
tactical Army command community. The approach used for this thesis consists of literary reviews of 
Performance Base Contracts (PBCs), Performance Based Service Contracts (PBSCs), Performance Based 
Service Acquisitions (PBSAs), Information Technology (IT) PBSAs, and surveillance of IT PBSAs to 
determine if adequate surveillance is currently being accomplished on these types of contracts. 
Additionally, surveys are sent out and interviews are conducted based on these findings. Based on this 
research, researchers conclude that in order for the PBSA team to be effective, it should be established from 
the onset of the acquisition. Additionally, it is essential that all team members understand their roles and 
responsibilities and that they remain on the team throughout the acquisition. Furthermore, it is essential that 
all team members receive adequate training on PBSA in order to ensure that they can effectively perform 
contractor surveillance.  
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The Department of Defense (DoD) has directed Military Departments to implement Performance Based 
Logistics (PBL) as a preferred approach for product support. The purpose of this Joint Applied Project 
(JAP) is to research and analyze four programs that have implemented PBL to determine what types of 
organizational designs are conducive to successful implementation, and apply those designs to a program at 
U.S. Army Tank – Automotive and Armaments Command in Rock Island (TACOM-RI). Research 
addresses current industry practices, Department of Defense policies and guidance, as well as an analysis of 
organization design on four programs using PBL for product support. Final recommendations address 
whether the characteristics or organizational structure of the TACOM-RI program should change to make 
PBL a successful product support strategy. Recommendations have been incorporated into a template for 
use at TACOM-RI. The template is included as an appendix. 
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The purpose of this paper is to evaluate the Head of the Contracting (HCA) oversight responsibilities 
within the Naval Supply Systems Command (NAVSUP). Statutes as implemented by the Federal 
Acquisition Regulation (FAR) (and lower level regulations) mandate the oversight responsibilities of the 
HCA. This responsibility is further delegated in NAVSUP instructions and policy and other higher-level 
policy. The objective of this paper is to establish a single source that identifies the regulations, instructions, 
policies, etc. that promulgate the HCA oversight responsibility within NAVSUP. Researchers analyze the 
challenges associated with implementing the HCA oversight function, whether this oversight is being 
performed in the required manner, and whether it is delegated to the appropriate level.  
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The United States is and will continue to be engaged in a form of warfare in which the enemy finds shelter 
among and gains intelligence from the population. This is not a new form of warfare, but, given the 
advances in technology and increased globalization of the modern age, it has become an exponentially 
more lethal form of conflict. This thesis examines current U.S. unconventional warfare doctrine to 
determine its origins and assess its feasibility in different environments. Drawing upon the military theories 
of Clausewitz, this paper attempts to lay out a new approach and broaden the spectrum of American 
unconventional doctrine and irregular response. An examination of the American “hearts and minds” 
approach to unconventional warfare, based largely upon British colonial experience, suggests that current 
doctrine could be based on a faulty interpretation of history. Newly emerging knowledge points to the need 
to adopt an unconventional strategy focused more on establishing authority than gaining popularity. This 
approach, dubbed “authoritative control,” has both a historically successful track record and is fairly easy to 
implement. For the United States to be successful in future unconventional conflict, an expansion of 
doctrine must occur immediately. 
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This thesis aims to develop a better understanding of insurgency and counterinsurgency warfare through a 
thorough analysis of the nature and strategies of insurgency, and a comparative examination of the current 
strategic approaches to counterinsurgency warfare. Toward this end, a systems model approach, which 
views insurgent organizations as open systems, is adapted to the insurgent environment. Popular support, 
external support, and insurgent organization are determined as the major variables of the insurgency 
system.  
     The evolution of French counterrevolutionary doctrine and its implementation in the Algerian rebellion 
is examined under the light of the major variables of the system and strategies of insurgency and 
counterinsurgency warfare. After an analysis of FLN tactics and French countermeasures during the 
Algerian rebellion between 1954 and 1962, three important propositions are offered: first, popular support 
is the primary condition for the success of the insurgent organization; second, political, social, economic, 
and administrative factors have primacy over military factors; and third, domestic factors have primacy 
over external factors in the outcome of a rebellion.  
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The 2004 presidential election seemed to signal growing religious fervor across the political spectrum. 
Members of the media and pollsters alike were left wondering what went on inside the voting booth. 
Religion has long played a role in American politics, dating back to the Constitution of the United States of 
America. 
     When components of government, the military, religion, and society converge, discussion and debate 
invariably follows. The United States military is a religiously pluralistic institution, with members 
belonging to an estimated 700 religions. The chaplaincy champions religious accommodation and the 
military itself supports over 245 faith groups. The chaplaincy is at the core of this religious accommodation 
since chaplains maintain a dual allegiance, as members of the clergy and as members of the officer corps. 
     As religious diversity grows, the likelihood of controversy increases when, for instance, Indian members 
of the Native American Church take peyote, Wiccas observe pagan rites on military bases, and Muslim 
chaplains serve Muslim soldiers who find themselves at war within an Islamic country. This thesis explores 
some of the challenges inherent in ministering to so many diverse religions, and takes a critical look at 
areas of potential friction that might cause the Department of Defense to want to take a more attentive look 
at what such diversity means for the future. 
 
KEYWORDS: U.S. Constitution, Bill of Rights, First Amendment, Freedom of Religion, Founding 
Fathers, God, Jesus Christ, Christian, Christians, Christianity, Religion, Spirituality, Religious 
Accommodation, Religious Pluralism, U.S. Military, Armed Forces Chaplains Board, AFCB, Chaplain, 
Chaplaincy, Judaism, Jewish, Jews, Wicca, Wiccan, Pagan, Neo-Pagan, Satan, Native American, Peyote, 
Islam, Muslim, Homosexuality, Media, Republican, Democrat, Conservative, Liberal 
 
 
GROUND DOG DAY: LESSONS DON’T HAVE TO BE RELEARNED IN THE USE OF DOGS IN 
COMBAT 
Michael L. Hammerstrom-Major, United States Army 
B.S., South Dakota School of Mines and Technology, 1994 
Master of Science in Defense Analysis-December 2005 
Advisor: Anna Simons, Department of Defense Analysis 
Second Reader: George Lober, Department Defense Analysis 
 
Currently, the wars in Iraq and Afghanistan involve the U.S. fighting insurgents. The nature of the fight in 
highly populated areas negates traditional American strengths in technology and mechanization. One of the 
potential tools in this fight is the expanded use of military working dogs (MWD), also called war dogs or 
K-9s. The increased use of dogs on the battlefield has the potential to save lives. The problem is that this 
lesson seems to have to be relearned with every prolonged conflict the U.S. enters. The delay by the 
military leadership recognizing dogs’ utility on the battlefield has historically cost U.S. servicemen’s lives.  
     The purpose of this thesis is to determine whether lessons that have been learned could be applied to the 
current MWD program to enhance the effectiveness of using dogs in combat. The intent is not to convince 
the reader that every lesson or particular conclusion or recommendation presented is the final solution to 
creating a “perfect” MWD program. The aim, instead, is to offer a spectrum of options or alternative 
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Colombia’s four decades-old insurgency has been largely forgotten by the United States. With U.S. 
attention diverted towards Afghanistan, Iraq, and the Middle East, Colombia has undertaken a new strategy 
to deal with problems of the insurgents, paramilitaries, and narco-terrorists that have plagued the country 
since 1948. The current administration of Colombian President Alvaro Uribe has shifted strategy from one 
of negotiation and concessions to an active campaign to restore security and state control throughout 
Colombia. Under the Democratic Security and Defense Policy, the Uribe administration has made great 
strides against the insurgents and their supporters. This thesis analyzes President Uribe’s efforts to end the 
insurgency and those of his predecessor Andres Pastrana. It also analyzes U.S. aid in the form of Plan 
Colombia, which is largely tied to counter-narcotics efforts. The highest U.S. priority is to stem the flow of 
illegal narcotics from Colombia into the U.S. Colombia’s priority is to restore security and state control 
first, thereby providing a stable foundation to battle the narco-traffickers. Uribe has shown there is hope for 
Colombia to end the insurgency through his efforts. The U.S. should shift its priorities to mirror 
Colombia’s and thereby earn a valuable, peaceful, and stable partner in the western hemisphere. 
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Pakistan’s tribal areas have become a refugee for Al Qaeda terrorists and other criminals. Criminal 
elements have been able to take advantage of the Federally Administered Tribal Areas (FATA) because 
these lands enjoy a unique legal status dating back to the British Empire. The influx of Afghan refugees 
following the Soviet invasion has likewise provided fertile soil for religious extremism. Religious 
extremists and hardliners continue to be educated, trained, and sheltered in madrassas operating in tribal 
areas. Extreme poverty in the FATA lands contributes to their “wild west” atmosphere, including the 
proliferation of smuggling and other illegal trade.  
     Fully integrating FATA lands into Pakistan is necessary for both Pakistan and the international 
community. Pakistan simply cannot afford to have areas operating outside the control of central 
government and the rule of law. Extending the rule of law to FATA is a necessary step in the prosecution of 
the war on terror. However, government efforts to bring the tribal areas into the fold of the normal law of 
the land have thus far achieved minimal results. Resistance to full integration runs high among certain 
social forces in FATA. The prevailing environment is thus detrimental to national integration and the 





Pakistan while offering a strategy to solve administrative, political, and economic problems so that the 
areas can play a major role in the mainstream life of the nation, while helping the government to establish 
its writ. 
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There has been a resurgence of indigenous Maoist insurgencies in the South/South East Asia region in the 
recent past. Left unchecked, these developments can have significant implications for the Global War on 
Terror. Third World countries have inherited many attributes from their colonial past that make them 
susceptible to insurgency. These factors, which are typical of the Third World, limit even the capacity of 
democratic states to mitigate divisive tendencies. This paper analyzes the susceptibility of Third World 
countries to insurgency and develops a theoretical perspective to illuminate some of the factors contributing 
to insurgency in these countries. A simple linear model for India is developed, based on the hypothesis that 
the degree of inaccessibility of an area, the strength of separate social identity of its population, and the 
amount of external unifying influence on the area determine the propensity of that area for insurgency. The 
model is empirically verified for the entire country by comparing data from India’s 528 parliamentary 
constituencies. The implications of the Indian model for some competing ideas about appropriate 
counterinsurgency strategy for the Third World countries are discussed. 
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Peruvian civilian and military authorities were trapped on a dead-end road in the counterinsurgency 
struggle against the terrorist movement Shining Path until the capture of the organization’s top leader on 
September 12, 1992. The episode led to the eventual demise of the terrorist organization. This thesis argues 
that the successful operation was a consequence of the particular organization and working processes of the 
intelligence unit assigned to this sensitive case, and describes the extent to which the capture contributed to 
the defeat of the insurgency. 
     Given the characteristics of the Shining Path terrorist organization, it was necessary to design a Special 
Intelligence Group with specific characteristics that made the group strong enough to overcome the 
obstacles of the reality it faced in Peru. Several other units with the same mission were unsuccessful in the 
twelve years of open struggle against the Shining Path. During its 22 years of activity, the Shining Path had 
built a solidly impenetrable organization that allowed the police and military to hit the organization’s 
military apparatus, but not the political one. A study of the tactics, techniques and procedures developed by 
the Special Intelligence Group and the exchange between the intelligence and the operations components, 
as well as the decision making process within the group itself, demonstrates the organizational necessity of 
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Field Programmable Gate Arrays (FPGAs) provide a reconfigurable asset in the design of space computing. 
“Hardware” configurations are stored in FPGA memory elements, which are susceptible to Single Event 
Upsets (SEUs). What is the best way to detect and mitigate SEUs and correct them before they become 
functional errors?  The Configurable Fault Tolerant Processor (CFTP) consists of a controller FPGA (X1) 
controlling an experiment FPGA (X2), which can be used to test different fault-mitigation techniques. The 
focus of this thesis is to develop and execute a radiation test plan to evaluate different experiments in a 
proton radiation beam at Crocker Nuclear Laboratory, Davis, California. A shift register is designed to 
determine a proton flux conducive to SEU observation. The shift register is also modified to create two 
additional configurations, implemented with the memory elements of the Look-Up Table and Flip-flops 
within an FPGA Configurable Logic Block. The data collected from this program is then analyzed for SEU 
rates and fault susceptibility. This data is extrapolated using a radiation environment model to predict the 
on-orbit SEU-rate for CFTP in the NPSAT1 orbit of 560 km, 35.4 degrees inclination, as well as Virtex II 
FPGAs and at 1000 and 1500 km altitudes.  
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This thesis investigates the ability to model a tunnel junction device using the ATLAS device simulator by 
Silvaco International. The tunnel junction is a critical component of a multi-junction solar cell. This thesis 
concentrates on simulating the tunnel junction for application as part of a multi-junction solar cell. It tries 
several methods in the ATLAS device simulator to produce a model of the tunnel junction that can later be 
used while designing multi-junction devices. These methods consist of a review of past work, attempting to 
modify past work to be applied in the current design, producing a new tunnel junction simulation from the 
ground-up, and a review of the simulations of similar devices to learn if they can be modified and applied 
to making a working tunnel junction model.  
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Orthogonal Frequency Division Multiplexing (OFDM) is fast becoming the signal modulation technique of 
choice for many commercial and military wireless applications. Its resilience to co-channel interference and 
bandwidth efficiency make it ideal for many different applications. With its increasing popularity among 
disparate facets of society, it becomes likelier that enemy militaries and/or nonmilitary combatants will 
utilize the technique or a system that uses the technique. In light of this development, the need to develop 
techniques and algorithms to enable detection becomes apparent. This thesis attempts to develop a model 
for OFDM and measure its performance in a multipath, outdoor environment with low signal-to-noise ratio, 
high noise and co-channel interference. Because of the unpredictability of the outdoor environment and the 
proliferation of various OFDM standards, the simulation utilizes only one algorithm for modeling outdoor 
environments and the IEEE 802.11a standard. 
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The realization of today’s telecommunication networks is a challenging task. Network architectures are 
constantly changing to meet new requirements for many new and exciting services and applications. As a 
result of these added new requirements, new types and mixes of traffic profiles are being introduced into 
these networks. To facilitate these needs, there are many tools that have been developed to aid in the 
planning, development, optimization, and traffic prediction process. One such tool is PLANITU 3.0. 
PLANITU is designed to handle many types of circuit network systems and features a powerful graphics 
capability. The software uses well-established, iterative prediction concepts, such as Erlang-B loss equation 
and the Wilkinson ERT method. Two types of network systems are modeled using real data supplied by 
Siemens Indonesia. Target networks for study include a fixed switched networks and a Global System for 
Mobile Communications (GSM) network. PLANITU 3.0 performs well for the fixed switched network 
systems, demonstrating reasonable results within an acceptable degree of accuracy, but performs poorly for 
GSM systems, yielding inoperable simulation features, numerous bugs, and software instability. 
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This thesis develops a five-stage pipelined reduced-instruction-set-computer (RISC) microprocessor. A 
triple modular redundant (TMR) architecture is then instantiated on a field programmable gate array 
(FPGA)-based circuit board. Instead of voting the processor outputs, the voting function is distributed and 
votes the outputs of all the internal pipeline registers. Even in the event of an SEU caused error, correct 
data is applied to the next pipeline stage. Finally, this thesis describes and analyzes test data from radiation 
testing of the TMR system. Instructions implemented for the processor and all schematics and VHDL code 
are included as appendices.  
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The robust symmetrical number system (RSNS) can play a significant role in the reduction of encoding 
errors within a low-power folding analog-to-digital converter (ADC). A key part of this ADC design is the 
logic block that converts the symmetrical residues from each channel into a more convenient binary output. 







 (ADC dynamic range 
$
126M = ). Also described is a pipelined digital logic 
implementation for use in high-speed programmable logic or application specific integrated circuits. To 
verify correct outputs of the robust symmetrical residue-to-binary conversion algorithm, a digital test 
circuit is described that generates the thermometer code (symmetrical residues) for the 3-channel ADC 
design. 
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This thesis studies the feasibility of developing a smart shipboard sensor network. The objective of the 
thesis is to prove that sensors can be made smart by keeping calibration constants and other relevant data, 
such as network information, stored on the sensor and a server computer. The study focuses on the design 
and implementation of an Ipsil IPµ8930 microcontroller, which is then connected, by the standard TCP/IP 





to make the sensor “smart” is stored on the Ipsil chip and server computer and can be accessed by a HTML 
based program. By taking pre-computed calibration constants that minimize the measurement errors and 
writing them through the web page stored in the Ipsil chip’s EEPROM, the calibrated sensor reading can be 
calculated. 
     The expected contribution from the research effort would be a reduction in manpower, increased 
efficiency, and a greater awareness of plant and equipment operation among naval vessels, specifically the 
DDX. Hardware is relatively inexpensive, reliable, and commercially available. If implemented, a Smart 
Shipboard Sensor Network would allow the watch standers, the chief engineer (CHENG), the officer of the 
day (OOD), and the commanding officer (CO) to all see the same information about the ship’s engineering 
plant and equipment. 
     A prototype sensor test bed is constructed in the laboratory, which consists of an Ipsil IPµ8930 
microcontroller, a Linksys LAN router, and a Dell Inspiron 9300 laptop. The newly developed smart sensor 
is successfully demonstrated. 
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The ability to sense and monitor a variety of environmental conditions using un-tethered sensors offers a 
significant change over traditional sensing systems that need to be strategically positioned and have 
topologies engineered. As such, recent research into wireless sensor networks has attracted great interest 
due to its diversity of applications, ranging in areas such as home, health, environmental, and military 
applications.  
     In this thesis, the evaluation of a routing protocol developed by Crossbow Technologies and called 
XMesh is presented. The main components of the routing protocol are described and the routing algorithm 
is explained. Experiments are conducted to determine the connectivity ranges of motes in different 
transmission power settings. The relationship of mote transmission power and network connectivity is 
presented. An energy efficiency study looks at the means of extending the lifespan of the network. 
Although, packet losses during the period of a node failure are significant, the routing protocol shows that it 
is able to adapt and be reorganized to provide reliable and stable routing in a network. 
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Wide bandgap semiconductors have entered into naval radar use and will eventually replace vacuum tube 
and conventional solid-state amplifiers for all modern military radar and communications applications. 
Gallium Nitride (GaN) High Electron Mobility Transistors (HEMTs) are on the leading edge of wide 
bandgap technology and have the performance characteristics to dominate in high power – high bandwidth 
applications. The Defense Advanced Research Projects Agency (DARPA), Office of Naval Research 
(ONR), and Missile Defense Agency (MDA) are all sponsoring research projects to apply wide bandgap 
technology. This thesis studies the effects of changing the substrate material of an existing GaN HEMT 
from sapphire to diamond through the use of commercially available Silvaco software for modeling and 
simulation. The unparalleled thermal properties of diamond are expected to dramatically decrease device 
temperatures and increase component lifetimes and reliability.  
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It is desirable in many applications that a mobile robot is able to track and follow a person. There have been 
various efforts in literature to create person-tracking robots. However, current person-tracking robots are 
not capable of operating in unstructured environments. 
     The problem of creating a person-tracking mobile robot has been studied by many researchers in 
literature. There are two main issues associated with this problem. The first issue is to equip a robot with 
proper sensory devices so that it is able to identify and locate the target person in a crowd in real time. 
Various approaches have been investigated, including vision, infrared sensors, ultrasonic sensors, and other 
approaches. The second issue is to control and navigate the robot so that it follows the target person within 
a certain distance. This seems to be simple, but in reality it is a fairly difficult task. For example, if the 
target person is in a busy corridor with many people standing and walking, the robot has to constantly avoid 
other people while following the target. There is still no reported evidence that a person-tracking robot has 
been implemented that is able to track a person in arbitrary environmental conditions. 
     In this research, by using an innovative RF/ultrasonic sensor system, an intelligent person-tracking 
mobile robot is to be implemented that is able to follow the target person in unstructured, practical 
environments. The main focus of the thesis is development and implementation of control algorithms 
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The first part of this thesis aims to identify and analyze what aspects of the MIL-HDBK-217 prediction 
model are causing the large variation between prediction and field reliability. The key findings of the 
literature research suggest that the main reason for the inaccuracy in prediction is because of the constant 
failure rate assumption used in MIL-HDBK-217 is usually not applicable. Secondly, even if the constant 
failure rate assumption is applicable, the disparity may still exist in the presence of design and quality 
related problems in new systems. A possible solution is to apply reliability growth testing (RGT) to new 
systems during the development phase in an attempt to remove these design deficiencies so that the 
system’s reliability will grow and approach the predicted value. In view of the importance of RGT in 
minimizing the disparity, this thesis provides a detailed application of the AMSAA Extended Reliability 
Growth Models to the reliability growth analysis of a combat system. It shows how program managers can 
analyze test data using commercial software to estimate the system demonstrated reliability and the 
increased in reliability due to delayed fixes. 
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In the tracking of a moving ground target by a small, unmanned, air vehicle (UAV) via camera vision, the 
target position and motion cannot be measured directly. Two different types of filters are assessed for their 
ability to estimate target motion, namely target velocity, directional heading on flat ground and distance 
from the UAV to target. The first filter is a nonlinear deterministic filter with stability guarantee. The 
second filter is based on nonlinear Kalman Filter technique. The application and performance of these two 
filters are presented, for simulated vision based target tracking. 
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The understanding of sympathetic detonation of energetic materials is important from the standpoint of 
safety, shelf life, storage requirements, and handling. The objective of this thesis is to introduce a 
methodology to assess performance and sensitivity levels of insensitive munitions to sympathetic 
detonations. AUTODYN code is utilized to validate the shock sensitivity results for Composition B 
explosives. Upon code validation, simulations are conducted to evaluate small-scale sympathetic detonation 
via gap tests. Similarly, large-scale simulations of sympathetic detonations, reflective of real life scenarios, 
are performed. The understanding of this analysis offers insights for the testing, design, and storage 
orientation of future energetic materials.  
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In this thesis, a method is developed to estimate and remove group delay caused by the transmission 
channel in the case of a burst signal. The signal of interest is modeled as burst white noise, and no 
information about any underlying symbol structure or rate is assumed. The regions of transition between 
the signal present and the signal not present are used to estimate the group delay of the transmission 
channel. Once estimated, the group delay can be removed using an all-pass filter with the proper phase 
characteristics. 
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The increasing structural functionalities of materials in microelectronics and MEMs packages has led to an 
explosion of interest in characterizing the mechanical properties of small volumes of materials in the 
micrometer to nanometer regime. In microelectronics packages, one of the main challenges in reliability 
assessment is the prediction of solder joint failure during service applications. To a large extent, this is 
hindered by the difficulty in measuring the properties of micro-scale solder balls, which can be quite 
different from those of bulk solders.  
     Recently, there has been substantial interest in miniaturized impression testing for measuring creep and 
other mechanical properties of microelectronic solder joints. Since impression testing produces punch stress 
versus impression strain data, it is necessary to find the appropriate correlations to convert the properties 
obtained by impression stress-strain testing to equivalent uniaxial properties. 




     Therefore, in this work, finite element modeling using ANSYSTM is employed to obtain the elastic, 
plastic and creep properties of these Sn-Ag solder joints from impression testing, which uses a flat-tip 
cylindrical indenter, so that correlations may be drawn with corresponding properties from uniaxial testing. 
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This study examines the effects of ship motion on motion sickness, adaptation, susceptibility, and 
performance. Data were collected onboard HSV-2 SWIFT during four periods from May 2004 to April 
2005. HSV-2 SWIFT was chosen to examine performance on a high-speed vessel with a catamaran hull type 
and a small crew. Data were collected using handheld personal digital assistants (PDAs) with a 
performance task, along with questionnaires. Crewmember cognitive performance, as measured by lapses 
on the psychomotor vigilance task, was significantly related to reported motion sickness. Observations 
showed that adaptation to the ship motion occurred between days two and three. Data collection periods 
found a relationship between the motion history questionnaire and motion sickness incidence. Lack of 
rough seas during three of the data collection periods made it difficult to determine if there were more 
significant relationships during the analysis. Recommendations are to conduct future data collection during 
rough seas that have more variation in sea state. Efforts should address how motion sickness affects crew 
performance and whether crew performance is degraded to a level that will affect the ship’s missions, 
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A major component of the U.S. Army’s Future Combat Systems (FCS) will be a fleet of eight different 
manned ground vehicles (MGV). There are promises that “advanced automation” will take on many of the 
tasks formerly performed by soldiers in legacy vehicle systems. However, the current approach to 
automation design does not relieve the soldier-operator of tasks; rather, it changes the role of the soldiers 
and the work they must do, often in ways unintended and unanticipated. This thesis proposes a coherent, 
top-down, overarching approach to the design of a human-automation interaction model. First, a qualitative 
model is proposed to drive the functional architecture and human-automation interface scheme on the 
MGV fleet. Second, a proposed model is applied to a portion of the functional flow of the common crew 
station on the MGV fleet. Finally, the proposed model is demonstrated quantitatively via a computational 
task-network modeling program. The modeling approach offers insights into the impacts on human task 
loading, workload, and human performance. Implications for other domains in human systems integration 
are discussed. The proposed model gives engineers and scientists a top-down approach to explicitly define 
and design the interactions between proposed automation schemes and the human crew.
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In response to technological advances, Network Centric Warfare (NCW) emerged as a theory to leverage 
the technology available in today’s world. Advocates of NCW claim that technology will improve 
information sharing by “…robustly networking a force,” thereby improving mission effectiveness. This 
study proposes a methodology with which to test the first tenet of NCW: a robustly networked force 
improves information sharing. Lessons learned from Human Systems Integration (HSI) demonstrate that in 
order to improve mission effectiveness, characteristics of both the human and the technology must be 
considered. As such, the impact of human characteristics and traits on mission effectiveness, as measured 
by individual and team performance, are assessed using a computer simulation, C3Fire. Results at the 
individual level suggest that persons scoring high on extraversion and low on pessimism perform better 
than those scoring low on extraversion and high on pessimism. In contrast, at the team level, homogenous 
teams, as measured by optimism-pessimism, perform worse than diverse teams. Results of this thesis 
provide a methodology with which to examine NCW’s claims in a laboratory setting. Preliminary evidence 
demonstrates the need to consider human characteristics and traits in the design and composition of 
network teams.  
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The history of man is written in choice. Whether simple or complex, on a whim or after labored 
consideration, inflamed by passion or calculated coolly, the judgments that we form and the choices that we 
make define who we are and what we want for the future. Yet most of us have little or no conscious 
awareness of the inner workings of our own minds. We often choose without understanding or accounting 
for the perceptions, intuitions, and inferences that underlie our decisions. So how do people make 
decisions?  How do we cope with the volume and complexity of information in our environment without 
being overwhelmed?  How do we use our senses to select and process this information, and how do we 
organize, contextualize, and conceptualize it once it reaches our brains?  How do we form judgments about 
the value of a specific piece of information or about the likelihood of a particular event or outcome?  And 
what are the factors that lead us astray?  The search for answers to these questions is more than academic; 
understanding the fundamentals of perception and cognition is critical to effective analysis and decision-
making. For those involved in national security, and particularly for those involved in the collection and 
analysis of national intelligence, an appreciation of the intricacies of these processes has real-world 
implications. As evidenced by the dramatic intelligence failures of the last few years, and in particular by 
the mistaken assessment concerning Iraqi weapons of mass destruction, understanding how we arrive at 
judgments and decisions can be quite literally a matter of life and death. 
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The U.S. Navy's Information Professional Community currently qualifies its officers using a paper-based 
system. Candidates for the Basic, Intermediate and Advanced Qualifications use qualification books to 
attain knowledge and subsequently prove possession of that knowledge. Once those books are filled with 
signatures, a board of subject matter experts tests the candidate and verifies his mastery of that knowledge.  
     Using Knowledge Value Added analysis and Business Process Reengineering, the return on knowledge 
(ROK) for the current Personnel Qualification System is estimated and improved processes are designed 
with the goal of maximizing ROK. First, the as-is ROK is estimated for the three processes and their 
various sub-processes. Then, a new to-be workflow for each of the three processes is designed, 
emphasizing incremental improvements that could be implemented quickly. Finally, another workflow is 
designed, emphasizing radical, unlimited change.  
     It is proven that web-enabling the PQS system indeed improves the knowledge-creating capability of 
these processes, and a prototype web-enabled database, called the Electronic Qualbook, is developed as a 
demonstrator of the technologies and capabilities involved. 
     This thesis includes appendices illustrating the design of the database schema and the Electronic 
Qualbook's web interfaces. A third appendix lists the majority of the Hypertext Markup Language (HTML) 
and Active Server Pages (ASP) code integral to the Electronic Qualbook. 
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As technology advances at an ever-quickening pace, it has become more important to identify ways to 
capture and measure the spectrum of benefits information technology resources can provide. In today’s 
competitive global economy, organizations that best employ and manage knowledge assets to maximize 
process executions, and improve process outputs, will prosper. Through the analytic form of analysis 
known as the Knowledge Value Added (KVA) methodology, this thesis identifies a technique to measure 
the performance of knowledge assets. The resulting values can be compared in varying notional scenarios 
to assess potential improvements for knowledge-intensive processes. This method of analysis demonstrates 
how reengineered processes enable organizations to reduce costs and maximize knowledge creation and 
production capacity. 




     A Proof of Concept is developed to analyze the long-established shipyard planning yard processes, 
which supports maintenance and modernization of the U.S. Navy fleet. With these baseline processes as the 
cornerstone for academic analysis, the KVA methodology shows iterations of varying scenarios using 
automated data capture and collaborative technology, and the return each provides. Most importantly, the 
methodology establishes evidence that suggests reengineered shipyard planning yard processes will shorten 
the duration of Navy ship availabilities, while reducing the annual operating cost of four government 
planning yards by more than $30 million dollars. 
 
KEYWORDS: Knowledge Value Added, KVA, Ship Maintenance and Modernization, Return on 
Investment, ROI, Return on Knowledge, ROK, Information Technology, IT, Laser Scanners, Collaboration, 
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The United States Navy is currently going through a human capital transformation in order to better meet 
the security challenges of the 21st century. A key component of the plan is the job analysis process, 
conducted using the SkillsNET methodology, to define job requirements in terms of knowledge, skills, 
abilities, and tools, in contrast to the current approach of relying on the rating badge and a Naval enlisted 
code associated with the billet.  
     The objective of this thesis is to develop a new metric to present manpower readiness in terms of human 
capital readiness, in line with the Navy’s new human capital management approach. This thesis reviews 
human capital management theories and Sea Warrior, focusing on the capture of human capital skill objects 
by SkillsNET. Manpower readiness is defined as a function of two components: competence level and 
preparedness level. Competence level represents the current level of readiness, while the preparedness level 
is a proxy for the level of readiness in the immediate future.  
     The proposed metric utilizes the human capital skill objects compiled and defined by SkillsNET, and 
aggregates the individual data to generate the overview of human capital readiness at functional or 
organizational levels. This metric can be used as a performance measure to evaluate the effectiveness of 
activities and initiatives conducted in human capital management, which ranges from planning, recruiting, 
and training to assigning.  
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Recent advances in technology have allowed for Small Unmanned Aerial Vehicles (SUAVs) to employ 
miniaturized smart payloads, such as gimbaled cameras, deployable mechanisms, and network sensors. 
Gimbaled video cameras, designed at the Naval Postgraduate School (NPS), use two servos to control line 
of sight orientation via serial controller while tracking a target termed Visual Based Target Tracking 
(VBTT). Several Tactical Network Topology (TNT) experiments have revealed inherent delays that exist 
between command and actuation of the pan-tilt servo actuators controlling the camera. Preliminary analysis 
shows that these delays are due to a communication lag between the ground control station and the onboard 
serial controller, a data processing delay within that controller, and the mechanical delays of the gimbal. 
This thesis applies system identification techniques to the servo controller system and considers the 
implementation of a Smith Predictor into the camera control algorithm in order to reduce the overall effect 
of the lag on the system. 
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A finite element (FE) model is a computational representation of a given structure. In order for the FE 
model to accurately predict structure response, the model is “updated” or improved. This thesis investigates 
the use of artificial boundary conditions in sensitivity-based model updating and damage detection. A 
comparative analysis is conducted on the accuracy of error identification and location with respect to the 
artificial boundary conditions imposed and the number of modes retained. Results are demonstrated with 
actual test data from a simple structure.  
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Steam leakage from an aircraft carrier catapult is sometimes ingested by the aircraft’s engines upon launch, 
which may induce compressor stall. Investigation of the phenomenon known as a “pop stall” is of particular 
importance as the Navy prepares to field the F35C, the aircraft carrier variant of the joint strike fighter. The 
single engine design of the F-35C makes this aircraft particularly susceptible to steam-induced stall during 
catapult launch. This project examines compressor stall and includes steady state and transient 
measurements in the inlet of a transonic compressor prior to and during a steam-induced stall. Hotwire 
measurements of the inlet flow field are taken to determine an inlet turbulence intensity of 2-3% during 
both subsonic and transonic compressor operation. A 95% speed line is established from data taken from 
open throttle to near stall. Hot-film and Kulite pressure data taken near stall show the existence of a stall 
precursor, which appeared near half rotor speed. Steam is injected into the inlet; however, the initial 
method adds mass to the system and does not induce a stall. A decrease in the amplitude of the pressure 
trace is observed, however. A stall is induced by steam ingestion ahead of the existing inlet throttle, with 
upstream transient measurements taken using both hot-film and Kulite pressure transducers. 
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The complexity of Peace Support Operations (PSO) requires that a wide variety of aspects and possible 
effects be considered. Unlike traditional analysis of combat operations, the analysis of PSO aims at 
avoiding conflict situations, where losses or injuries are to be minimized for all participants involved. 
     Election scenarios in a homogeneous (Sunni) and a heterogeneous (Sunni, Shiite/Kurd) populated 
representative Iraqi town are developed to evaluate and gain insights on the proposed military tactics, 
techniques, and procedures for the PSO, which may affect the outcome of the election.  
     An agent-based modeling platform designed specifically for PSO is used to model the evolving behavior 
of civilian individuals and their influences on the emerging behavior of groups. An efficient experimental 
design, with excellent space filling and orthogonality properties, is employed to gather data from the 
simulation over a broad variety of scenarios. The voter participation rates, escalation among civilians, and 
civilian-military interactions are the primary measures of effectiveness. 
     The results indicate that several military measures contribute to a successful election. These include the 
execution of security control regions, the deployment of election booths intended to calm the crowd and 
encourage voter participation, and attempts to quell unrest by seeking the cooperation of civilian leaders. 
Factors such as soldiers’ rules of engagement, civilian fear and anger personalities and their variability also 
play important roles in the escalation or de-escalation of civilian behavior.  
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This study examines the effects of ship motion on motion sickness, adaptation, susceptibility, and 
performance. Data were collected onboard HSV-2 SWIFT during four periods from May 2004 to April 
2005. HSV-2 SWIFT was chosen to examine performance on a high-speed vessel with a catamaran hull type 
and a small crew. Data were collected using handheld personal digital assistants (PDAs) with a 
performance task, along with questionnaires. Crewmember cognitive performance, as measured by lapses 
on the psychomotor vigilance task, was significantly related to reported motion sickness. Observations 
showed that adaptation to the ship motion occurred between days two and three. Data collection periods 
found a relationship between the motion history questionnaire and motion sickness incidence. Lack of 
rough seas during three of the data collection periods made it difficult to determine if there were more 
significant relationships during the analysis. Recommendations are to conduct future data collection during 




rough seas that have more variation in sea state. Efforts should address how motion sickness affects crew 
performance and whether crew performance is degraded to a level that will affect the ship’s missions, 
specifically the LCS’s missions of surface warfare, anti-submarine warfare, mine warfare, and high-speed 
operations.  
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Borders are monitored by a variety of moving and stationary sensors, e.g., patrol agents, video cameras, 
ground sensors, UAVs, etc. This paper introduces a model for a moving sensor that patrols a perimeter that 
is infiltrated by malevolent agents (targets). Targets arrive according to a Poisson process along the 
perimeter with a certain distribution of arrival location, and disappear (renege) a random amount of time 
after their arrival. The measures of effectiveness (MOEs) presented in this paper are the target detection 
rate and the time elapsed from target arrival to its detection (waiting time). Two types of sensor trajectories 
that are periodic and maintain constant speed are studied: 
• The sensor moves from a starting point to a certain location and then leaps instantaneously back to 
the starting point. 
• The sensor moves back and forth between two points. 
     The controlled parameters (decision variables) are the beginning and end points of the patrolled sector. 
Properties of these trajectories are demonstrated in great generality. The results give decision makers a 
powerful tool for optimally deploying and operating a variety of sensors in an area of interest.  
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The rapidly changing and asymmetric threat environment that we are facing today has called into question 
the effectiveness of the traditional approach of hierarchical command and control (C2) structures. Edge 
organizations have been proposed as a more suitable alternative in the current information age. 
     Beside task-related factors, the characteristics and behavior of the people in an edge organization play 
an important role in determining the performance of the organization.  
     In this thesis, researchers investigate how the various characteristics of agents influence the efficiency of 
an edge organization in an intelligence gathering task, using an agent-based simulation model developed in 
Java. Researchers also look at the attributes of an agent that performs well in an organization, and whether 
a reward system that encourages individual success in an edge organization is detrimental to the 
organization’s performance. Comparison between edge organizations with similar mean group attributes 
but different variability in agent characteristics, and comparison between an edge organization and a 
hierarchical organization, are also performed. 
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The purpose of this thesis is to provide a methodological approach for conducting a Business Case Analysis 
(BCA) for the Advanced Technology Ordnance Surveillance (ATOS) Advanced Concept Technology 
Demonstration (ACTD). This study compares the cost savings over time of having an ATOS infrastructure 
in place at Navy Munitions Management locations compared to the base case of “as-is” inventory 
management. 
     ATOS is a Radio Frequency Identification (RFID)-based automated system that provides a capability to 
collect environmental data in near real-time and supports munitions management tasks on stored munitions 
pallets. This type of data has never before being available and is critical for making more precise decisions 
about the shelf life and operational performance of individual munitions throughout their service life. 
ATOS is not meant to be a replacement for the status quo processes of Ordnance Management (OM). 
Instead, ATOS is meant to enhance many of the current processes and add additional capabilities and 
dimensions to OM.  
     A Business Case Analysis for a notional site, using exemplar data sets indicates that with an initial 
investment of $1.3M, a Net Present Value (NPV) of $5.3M can be obtained over a 10-year period. The 
payback period is less than one year, and the Return on Investment is 214%, or almost 11% annual 
compounded ROI. 
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Many military Intelligence Surveillance and Reconnaissance (ISR) operations would benefit greatly from a 
fleet of disparate, sensor-bearing Unmanned Aerial Vehicles (UAV) that are tightly integrated via a 
communications network, work cooperatively for a common operational objective, enhance situation 
awareness of the areas of operation, and increase persistence of sensor dwell time on strategic targets. This 
would enable continuity in the entire target acquisition cycle, from detection to classification to 
identification and finally localization of targets, in a diverse and dynamic environment. The integration of 
sensors and development of tactics in a cooperative sensing environment is one of the current focuses 
among the military intelligence community, and hence motivates this thesis effort. By building models with 
an existing agent-based simulation platform and using an extremely efficient experimental design 
methodology, numerous factors that could potentially affect the effectiveness of a cooperative sensing 
network against two arrays of targets are explored. The factors considered include UAV airspeed, 
reliability, detection/classification coverage and probability, network latency and degradation, UAV 
configurations and responsiveness, as well as air space separation. The two arrays of targets are mobile 




armor concentrations and time critical targets; these vary in their deployment profiles, vulnerability 
constraints, and ease of detectability. Factors characterizing these targets, such as the shoot-and-scoot 
behavior of time critical targets, are also investigated. The study provides operational insights pertaining to 
the design and effective use of cooperative sensing for ISR purposes. These include the importance of 
having good UAV sensor capabilities, the need for a suite of sensors to aid in locating well-camouflaged 
time-critical targets, and the need for “intelligent” application of UAV cooperation tactics based on the 
characteristics of recently classified targets. 
 
KEYWORDS: Cooperative Sensing Network, Intelligence Surveillance and Reconnaissance, ISR, 
Unmanned Aerial Vehicle, UAV, Agent-Based Modeling, ABM, Map Aware Non-Uniform Automata, 
MANA, Nearly Orthogonal Latin Hypercube, Design of Experiment 
 
 
THE EFFECT OF HIGH SPEED VESSEL OPERATIONS ON SHIP’S CREW AND EMBARKED 
PERSONNEL ABOARD HSV-2 SWIFT IN THE AREAS OF MOTION SICKNESS AND MOTION 
INDUCED TASK INTERRUPTIONS 
Gerald P. Lorio-Lieutenant, United States Navy 
B.S., United States Naval Academy, 2000 
Master of Science in Operation Research-December 2005 
Alvaro Diaz-Lieutenant, Chilean Navy 
M.S., Naval Engineering School, 2000 
Master of Science in Operation Research-December 2005 
Advisors:  Michael E. McCauley, Department of Operations Research  
Lyn R. Whitaker, Department of Operations Research 
Second Reader: Arnold Buss, MOVES Institute (Modeling, Virtual Environments, and Simulation) 
 
The Navy’s use of high-speed vessels, such as HSV-2 SWIFT, has raised questions about the effects of 
high-speed motion on the ability of personnel to perform assigned duties. Performance degradation may 
occur during periods of excessive ship motion because of extreme motion sickness or periods of frequent 
task interruptions. With the use of high-speed vessels expected to increase in the near future with the 
Littoral Combat Ship program, the issue of high-speed motion effects on personnel becomes operationally 
relevant.  
     This study takes a two part approach to analyze the effects of high speed motion: the motion sickness of 
SWIFT’s crew and military passengers, and interruptions of task performance caused by vessel motion to 
critical watch stations. For the first part, statistical analysis is used to determine relationships between ship 
motion and motion sickness. For the second part, modeling and simulation is used to determine if there are 
watch stations that may be affected by varying levels of motion induced task interruptions. From this 
analysis, guidelines may be produced to describe the expected levels of motion sickness in personnel as 
well as watch stations in which personnel may have difficulties performing assigned duties. 
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This thesis investigates the feasibility of applying a knowledge-based approach to the problem of 
estimating the future success of a major defense acquisition. This thesis models the U.S. Government 
Accountability Office (U.S. GAO) knowledge-based methodology for evaluating programs. This 
methodology relies on three sets of knowledge, namely, technology, design, and production. In particular, 
the technology dimension is measured by Technology Readiness Level (TRL), as defined by the National 




Aeronautics and Space Administration (NASA). In addition, the methodology relies on assessing the design 
readiness of a program by examining the status of the release of engineering drawings. Finally, the U.S. 
GAO methodology assesses the production readiness of a program by examining the status of Statistical 
Process Quality Control (SPQC) procedures. This thesis also presents to the Republic of Korean air force 
(ROKAF) decision maker an independent, knowledge-based estimation of the ROKAF T-50 program by 
applying the U.S. GAO methodology to the T-50 program.  
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This thesis studies “the convoy-path interdiction problem” (CPIP) in which an interdictor uses limited 
resources to attack and disrupt road segments (“arcs”) or road intersections (“nodes”) in a road network in 
order to delay an adversary’s convoy from reaching its destination. The convoy moves between a known 
origin, node a, and destination, node b, using a “quickest path.”   
     Researchers first show how to compute, using an A* search, the convoy’s quickest path under the 
assumptions that the convoy may occupy several arcs simultaneously, each arc may have a different speed 
limit, and the convoy maintains constant inter-vehicle spacing. The basic model assumes that the convoy 
moves in a single lane of traffic; an extension handles arcs that may have multiple lanes. Using that 
algorithm as a subroutine, a decomposition algorithm solves the optimal interdiction problem. Interdiction 
of a node or arc makes that node or arc impassable. 
     Computational results are presented on grid networks with up to 629 nodes and 2452 arcs with varying 
levels of interdiction resource. Using Xpress-MP optimization software and a 2 GHz Pentium IV computer, 
the largest network problem solves in no more than 360 seconds given that at most four arcs can be 
interdicted. 
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The research formulates and exercises stochastic and simulation models to assess the Maritime Intercept 
Operations (MIO) capabilities. The models focus on the surveillance operations of the Maritime Patrol 
Aircraft (MPA). The analysis using the models estimates the probability with which a terrorist vessel (Red) 
is detected, correctly classified, and escorted for intensive investigation and neutralization before it leaves 
an area of interest (AOI). The difficulty of obtaining adequate interception of the Red depends upon the 
AOI size, the number of neutral vessels in the AOI, detection and identification capabilities, information 
retention, and close coordination between the MPA and investigative maritime vessels in various situations. 
The analysis ultimately provides quantitative guidance on the relative importance of the MIO capabilities. 
Although the models focus on the MPA operations, the analysis additionally provides various insights and 
recommendations to other defense components. 





KEYWORDS: Stochastic Model, Simulation, Maritime Intercept Operations, Maritime Patrol Aircraft, 




THE FAST THEATER MODEL (FATHM): OPTIMIZATION OF AIR-TO-GROUND-
ENGAGEMENTS AS A DEFENDER-ATTACKER MODEL 
Stephan Seichter-Lieutenant Colonel, German Army 
Dipl.-Ing., German Armed Forces’ University-Munich, 1991 
Master of Science in Operations Research-December 2005 
Advisors: Robert F. Dell, Department of Operations Research 
Gerald G. Brown, Department of Operations Research 
Second Reader: Alan R. Washburn, Department of Operations Research 
 
The Fast Theater Model (FATHM) is a joint theater-level attrition model that combines a Lanchester 
ground combat model with a linear program, hereafter the Air model, which determines the optimal 
allocation of air strikes against ground forces. FATHM models time-phased ground battles between two 
forces, BLUE and RED, and calls the Air model based on the outcomes of the most recent ground battle, 
assuming BLUE air supremacy. This thesis develops an enhanced Air model that endows RED with the 
ability to actively prepare for BLUE air attacks by deploying dummy targets and anti-aircraft artillery as 
two augmenting defense plans with the goal to more realistically reduce BLUE effectiveness in killing 
RED targets and simultaneously increase attrition to attacking BLUE aircraft. This Air model is a mixed 
integer program (MIP), a defender-attacker model, with RED as the defender and BLUE as the attacker. 
The MIP is a cost- and resource-interdicted model, combining interdiction-induced costs with restrictions 
on resources for some constraints. This new defender-attacker model provides an optimal defense plan by 
RED in anticipation of optimized BLUE air attacks without changing FATHM’s basic concept or structure. 
Defensive actions by RED that can significantly reduce the BLUE attacker’s effectiveness are 
demonstrated. 
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Unmanned aerial vehicles (UAV) will be a critical part of the U.S. Army’s Future Force. The Future Force 
will be a highly mobile, network-enabled family of systems with integrated sensors and precision 
munitions. The Future Force will rely heavily on UAVs to provide eyes on the battlefield. These eyes will 
trigger the deployment of precision munitions by other platforms, and possibly by UAVs themselves. 
     To provide insight into how the numbers and capabilities of UAVs affect a Future Force Combined 
Arms Battalion’s (CAB) ability to secure a Northeast Asia urban objective, a simulation is built and 
analyzed. 46,440 computational experiments are conducted to assess how varying the opposing force and 
the numbers, tactics, and capabilities of UAVs affects the CAB’s ability to secure the objective with 
minimal losses. The primary findings, over the factors and ranges examined, are:  UAVs significantly 
enhance the CAB’s performance; UAV capabilities and their tactics outweigh the number of UAVs flying; 
battalion level UAVs, especially when armed, are critical in the opening phases of the battle, as they 
facilitate the rapid attrition of enemy high pay-off targets; and, at least one company level and a platoon 
level UAV enhances dismounts survivability later in the battle. 
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Following the 9/11 terrorist events in the United States, the Mexican Navy developed strategies designed to 
prevent similar attacks on the strategic facilities located in the Campeche Sound in the Gulf of Mexico. The 
Sound is of great economic importance because more than 83% of the petroleum produced in Mexico is 
extracted from that area. This also makes it a key potential target for international terrorists. 
     This research analyzes and evaluates the Mexican Navy’s allocation of surveillance and interdiction 
resources assigned to the Campeche Sound. The data is obtained via an agent-based simulation, 
implemented through the use of the software program Map Aware Non-uniform Automata (MANA). The 
simulation model includes the presence of terrorist boats attacking oil platforms, the Navy resources in the 
area, service-provider ships in the Sound, and fishing boats that often penetrate into the Sound’s exclusion 
and prevention zones. 
     From the study it is concluded that the most important threat factor in the scenarios is the speed of the 
enemy boats; and, with its broad surveillance and communication capabilities, the HAWKEYE is the most 
important Navy resource in the area. The results also provide an operational guide to allocate the Navy 
units in the Campeche Sound. 
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The number of containers shipped through ports has increased substantially in recent years, and has 
stimulated research and development into ways to improve storage yard operations. The productivity of a 
port’s storage yard depends, in part, on the cranes that are working in storage blocks. Each crane follows a 
route described primarily by the order to move each container that enters or leaves a block and the position 
to stack each container in the block. Each container that leaves (enters) the block must be unloaded 
(loaded) in a limited capacity transfer point before (after) a given time. This thesis is the first to develop 
Integer Linear Programs (ILPs) to prescribe routes for one and two equal-sized Automated Stacking Cranes 
(ASCs) in a single block working with straddle carriers to load and unload containers from the transfer 
points. Using real world data, test problems varying both the number of container bays (length) and excess 
capacity of each block are constructed. Researchers find that one ASC working alone over four hours 
requires up to 70% more time than two ASCs working together to accomplish the same required container 
movements. ILP solution time is typically only a few seconds. 
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Accurate predictions and understanding of littoral and coastal wave conditions are of major importance to 
military operations and civilian coastal zone management. Although WaveWatchIII (WW3) is used by 
many operational forecasting centers around the world, there is a lack of field studies to evaluate its 
accuracy in regional applications and under extreme conditions, such as hurricanes.  
     Data from seven National Data Buoy Center (NDBC) buoys in the Gulf of Mexico, together with an 
array of pressure and pressure-velocity sensors deployed on the Florida Panhandle shelf during the Office 
of Naval Research (ONR) SAX04 experiment, were used to test WW3 predictions of extreme waves 
generated by Hurricane Ivan. 
     The model predicts large differences between wave conditions on the left and right sides of the 
hurricane track, owing to the difference in “dwell time” between wave propagating against and with the 
storm. Analysis reveals a tendency to predict smaller wave heights and later arrival of hurricane swell than 
is observed. Additionally, the default operational setting for dissipation by bottom friction yields too much 
dissipation on the continental shelf. Overall, the agreement between observations and model predictions is 
reasonable. 
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The use of high-frequency (HF) radar to measure and map surface currents has proliferated along the 
coastlines of many countries for purposes of search and rescue, oil spill management, oceanographic and 
fishery science studies. In the U.S. Navy, these surface current maps are being evaluated for operational use 
in real-time data assimilating coastal circulation models and direct monitoring tools in environmentally 
sensitive operating areas.  
     The SeaSonde HF radar, a Doppler frequency (DF) system, is considered in this study. It uses the 
MUSIC algorithm to recover bearings from the Doppler backscatter spectrum of the sea surface. By 
varying the radial and antenna patterns, the simulated backscatter spectra are passed through the SeaSonde 
software suite for radial pattern recovery. This unprecedented approach directly evaluates SeaSonde’s 
MUSIC, and the associated uncertainties are examined against the simulated inputs of 1) fixed amplitude 
and phase deviations from the ideal antenna pattern, 2) measured antenna patterns, and 3) decreasing 
signal-to-noise ratio. 
     It is found that using the measured antenna pattern to recover radials yields least uncertainty, but a 
definitive prediction of MUSIC’s radial-recovery capability in relation to the pattern’s complex amplitude 
and phase structure remains illusive. The results highlight the need to calibrate the military’s DF-systems 
for accurate azimuth recovery. 
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The minority carrier diffusion length is a critical parameter in the development of next generation 
Heterostructure Bipolar Transistors (HBT) and highly efficient solar cells. A novel technique has been 
developed utilizing direct imaging of electron/hole recombination via an optical microscope and a high 
sensitivity charge coupled device coupled to a scanning electron microscope to capture spatial information 
about the transport behavior (diffusion lengths/drift lengths) in luminescent solid state materials. In this 
work, a numerical model is developed to conduct a multi-parameter least squares analysis of transport 
images. Results are applied to the study of transport in materials at the forefront of device technology that 
are affected by quantum scattering effects, where few reliable experimental measurements exist. The 
technique allows for easy localization of the measurement site, broad application to a range of materials, 
and potential industrial automation to aid the development of high-speed electronics for terahertz devices.  
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In order for railgun technology to be relevant to the Infantry, the design of the projectile must incorporate 
the following three concepts:  an effective ballistics package, geometries for aerodynamic stability, and a 
non-parasitic conducting armature. In this research, an effective 30 mm and scaled 40 mm projectile is 
designed, which incorporates the aforementioned concepts. Ballistics analysis concludes with two 
AUTODYN finite-element computer models that refine theoretical estimates for target penetration. The 
proposed railgun projectiles are effective in penetrating 100 mm of Rolled Homogenous Armor and in 
perforating eight inches of Double Layered Reinforced Concrete. The researcher’s theoretical analysis in 
aerodynamics predicts in-flight stability with a minimum static margin of approximately two percent. The 
analysis and modeling of the electromagnetic launch results in an adequate design. For this analysis, three 
Comsol Multiphysics finite-element computer models are used. The modeling results validate fundamental 
railgun equations. The final projectile design concludes with a three m barrel and is characterized by the 
following parameters:  conducting rails with an inductance gradient ≈ 0.38  H/m, an average temperature 
rise in the rails of 20 °C per shot, an effective current of less than 2 MA, and a projectile launch velocity of 
1100 m/s. 
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This research evaluates the Joint Strike Fighter (JSF) Program acquisition of the Pratt and Whitney (P&W) 
F135 and the General Electric Aircraft Engines/Rolls Royce (GEAE/RR) F136 engines. This study 
examines existing research on the first “Great Engine War.” 
     The first Great Engine War was an attempt by the government to encourage Pratt and Whitney, the sole 
winner of the F-16 fighter engine propulsion contract, to be more responsive to shortcomings in design and 
support. When P&W declared that any design changes would be out of the scope of the current contract, 
the government contracted with GEAE to produce an alternate engine design to compete against P&W. The 
competition was a success.  
     The study also includes interviews with veterans of the Great Engine War. The findings are balanced 
against the current JSF acquisition planning to ensure applicability.  
     The research and analysis yield the following recommendations to guide the JSF future engine 
acquisition: ensure airframe commonality for both engines, continue to purchase and support the engines as 
Government-Furnished Equipment (GFE), utilize supportability costs as competition criteria, maintain a 
concerted effort to encourage both competitors to attempt to win the maximum share, and do not participate 
in a Component Improvement Program. 
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Based on a class project that developed leadership communication competencies for seven levels of Army 
civilians, email was found to be the most prevalent means of communication, regardless of leadership level. 
Additionally, there was a widespread perception that email communication needs to be improved. This 
thesis seeks to explore the clarity, efficiency, and effectiveness of email among personnel within Army 
project management offices. This study includes four phases:  1) a review of the relevant literature, 2) a log 
of email received by five project officer’s in the U.S. Army Project Management Office, 3) a questionnaire 
to gather data about email usage in the Project Management Office, and 4) a thematic analysis of a sample 
of problematic emails. The findings suggest that an overwhelming volume of email, perception that email 
responses must be expeditious, and the prevalence of enabling technology, contribute most significantly to 
email overload. Recommendations include the proposal to initiate corporate email policy and training, thus 
standardizing best practices and regulating email usage.  
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The success of formal specification and verification of reactive systems is highly dependant on the formal 
specification language being used. To date, the most common approach to this problem involves two 
activities: (i) the specification activity, where correctness properties are specified, and (ii) verification 
activity, where the system under review is proven to satisfy those properties. Typically, some form of 
temporal logic or regular expression language is used to specify the correctness properties, properties that 
are specified for given states of the system under review. This means that specification is partial and is 
done after system development. Early specification is specification that is performed before system design, 
prototyping, or coding. Temporal logics have been found to be unsuitable for early specification. 
     This thesis investigates the suitability of TLCharts, a specification language that combines state charts 
and temporal logic, for early specification of dynamic characteristics of a homing torpedo. In order to 
achieve the task, a fictitious homing torpedo example, called KTorp, is used. Using a systematic approach, 
deterministic state charts and non-deterministic TLCharts for the KTorp control software are developed. 
The case study shows that using TLCharts as the early specification language for weapon systems software 
provides efficient, visual, and intuitive specifications. 
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Underwater Acoustic Networks (UANs) hold enormous potential for both military and civilian 
applications. However, current networking protocols implemented are often sub-optimal, resulting in 
severely underutilized networks. Researchers believe that one of the key reasons for this shortcoming is a 
lack of good underwater acoustic propagation models for simulation packages used to evaluate UAN 
protocols. This thesis addresses this problem by developing a computationally efficient approximation of a 
sophisticated analytical model called Monterey-Miami Parabolic Equation model (MMPE). The 
approximation can then be used to support UAN simulations. The characteristics of the problem make a 
statistical approach the methodology of choice for this study. Data is generated using the MMPE model. 
The data is used to develop a much less complex approximation for which a Ponte simulation module could 
be developed. The latter allows UAN operation to be modeled over a collection of nodes and over an 
interval of time, rather than a single point in time between two specific nodes, as modeled by the original 
equation. The result of this research can enable a more complete analysis of network enabling protocols and 
support more informed decisions regarding the appropriate node topology and protocols to use in order to 
increase network performance.  
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The armed forces of the United States are becoming more expeditionary in nature, in that more forces will 
be home-ported or home-stationed in the continental U.S. One of the major characteristics associated with 
future military concepts is that they employ joint and coalition forces from a sea base conducting a full 
range of operations in the littoral regions of the world. A key aspect of conducting operations is the 
sustainment of forces in a sea-based environment. Future logistical architectures associated with providing 
that sustainment will be joint and integrated to provide seamless support to all forces operating in and 
around the sea base. The ordering system associated with that future logistical architecture must be robust, 
redundant, and not have a single point of failure. The ordering and tracking of all sustainment supplies 
through the supply chain distribution system will be important in ensuring that supplies are delivered to the 
right place and time to guarantee success.  
     This thesis proposes to emphasize a functional architecture for an expert ordering system in a sea-based 
environment that will reduce the overall logistical manpower requirements of the joint/combined force. Use 
cases of different realistic scenarios are produced to show justification of the system. 
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The build cycle of a first in class combat ship takes about six years. During that timeframe, systems are 
being designed, installed, and tested, but until the ship is in the water and tested at sea trials it is not known 
if the ship is fully integrated and will actually work. As time progresses integration problems become 
harder and more expensive to solve. Every time a new system is added or upgraded there may be 
interference from another system that was not anticipated. It is important to test and verify each system but 
there is limited time and limited resources to do so. By successfully planning and performing systems 
integration at the correct time of the acquisition cycle, it is possible to reduce the chance of system failure. 
This thesis explains and establishes a process for designing and building a fully integrated combat ship by 
first defining systems integration for the customer and the shipbuilder, and explaining why performing 
systems integration is important.  
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The present study treats the evolution of Polish-American security relations since 1989, with special focus 
on the diplomatic events since 11 September 2001. The study poses the question as to what forces, 
personalities, and events led to the rise of Poland as a power in the transformed Europe of the 21st century, 
particularly as this phenomenon has been visible in U.S.-Polish alliance statecraft. The newly democratic 
Poland, eager to avoid the fate as in the years from the end of the 18th century until 1945, sought a durable 
security bond with the United States via Euro-Atlantic structures, as well as integration into what became 
the European Union. Polish diplomatic and political elites hoped that a formal alliance with the United 
States would eliminate the vulnerabilities and risks of the first half of the 20th century. The new turmoil of 
the 21st century, however, poses a great question mark over such statecraft as was evident in the events of 
diplomacy and alliance cohesion as developed in the years 2002 until 2005. While Poland quickly stepped 
to the side of the U.S. in the wake of the assaults on the United States and the strategy of the Bush 
administration to radically transform Iraq, the protracted war in Iraq and beyond, as well as frictions 
between the European powers, have all exacted a price. Polish diplomacy and alliance statecraft must strike 
a balance between the demands of its close security partnership with the United States and the rest of its 
NATO allies, as well as the need to become a valued and effective member of the European Union, despite 
the latter’s setback in the course of 2004 and 2005. 
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This study of civil-military relations treats the parallel development of: a) the professional soldier and the 
Prussian-German Army in the era from 1806 until 1945, and b) the rise of nationalism in central European 
politics and society, which culminated in the union of the professional soldier and National Socialism after 
1933. These two political phenomena of modern Europe, in the first instance, the army, and in the second 
instance, voelkisch nationalism, became a deadly combination in the Germany of the era 1914-1933. The 
abdication of the monarchy in 1918 forced the professional soldier to look for a substitute sovereign, who 
would ensure the survival of the privileged role of the soldier in republican state and society. This study 
provides case studies of civil-military episodes in German history from 1806-1944, where civilian control 
and liberal oversight of the aristocratic military structure might have been possible, but liberal and socialist 
forces squandered the opportunities at hand. This study counter poses episodes of civil-military conflict in 
the Prussian German past with an analysis of the origins and character of integral nationalism and National 
Socialism. In particular, the study analyzes the ideological effort to influence the Reichswehr during the 
Weimar Republic. The missed civil-military opportunities for democratic forces in 




the 1920s resulted in the culmination of political, military, and socio-economic conditions ideal for the 
National Socialists in their quest for power. This failure of important political-military reform set the stage 
for interwar cooperation between the military and the Nazis. The National Socialists wanted to make the 
army an instrument of power via a “bottom up” revolution to subjugate the military command structure. 
This study speaks to this historical series of case studies within the general analysis of democratic civil-
military relations. The failure of liberal and later democratic forces to integrate the military into 
constitutional mechanisms stands as one of the more grievous catastrophes of the story of the soldier and 
the state.  
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This thesis argues that U.S. and Russian influence in the Central Asian states of Kazakhstan, Kyrgyzstan, 
Tajikistan, Turkmenistan, and Uzbekistan aids in regional stability. By embracing the assistance of both the 
United States and Russia, the Central Asian states will be better able to deal effectively with regional 
flashpoints, such as border disputes and water management issues. Economic and counterterrorism 
assistance at its current level is aiding in combating Islamic fundamentalism in the region. The economic 
impact the United States and Russia have on Central Asia is significant in terms of trade and financial 
assistance. The United States and Russia have ongoing business enterprises and governmental interactions 
with the countries of Central Asia, indicative of a future interest in investment in the region. As a region, 
Central Asia needs not just to maintain but also to increase its cooperation with both the United States and 
Russia if it is to help its struggling economies and establish regional stability.  
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The A.Q. Khan nuclear supplier network constitutes the most severe loss of control over nuclear 
technology ever. For the first time in history, all of the keys to a nuclear weapon—the supplier networks, 
the material, the enrichment technology, and the warhead designs—were outside of state oversight and 
control. This thesis demonstrates that Khan’s nuclear enterprise evolved out of a portion of the Pakistani 
procurement network of the 1970s and 1980s. It presents new information on how the Pakistani state 
organized, managed, and oversaw its nuclear weapons laboratories. This thesis provides extensive 
documentation of command and control challenges faced by Pakistan and argues that Khan was largely a 
rogue actor outside of state oversight. The A.Q. Khan affair refutes more optimistic theories about the 
effects of nuclear proliferation. This case study indicates that states have a difficult time balancing an 
abstract notion of safety against pressing needs for organizational speed and flexibility. This thesis 
enumerates enabling institutional factors in Pakistan, which allowed Khan’s enterprise to continue and 
flourish, and which might also be generalized to other states of proliferation concern.  
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This thesis examines the dilemma of Ukrainian integration into Europe and analyzes the significance and 
prospect of Ukrainian membership in NATO following the 2004 “Orange Revolution.”  The extraordinary 
election of Victor Yushchenko became a powerful catalyst for Ukrainian integration efforts into Europe 
and amplified Ukraine’s geopolitical plight between Europe and Eurasia. Although Russia remains 
Ukraine’s “eternal strategic partner,” President Yushchenko affirmed his intention to integrate Ukraine into 
the European Union (EU) and NATO. However, EU accession remains improbable due to years of empty 
Ukrainian reform efforts coupled with recent setbacks within the EU. Consequently, the Ukrainian path 
into Europe hinges on NATO integration.  
     Despite periods of political discord, Ukraine and NATO share a history of military cooperation, and 
Ukraine would be an asset within the transformed Alliance. After the Orange Revolution, NATO quickly 
moved to consolidate democracy, promote reforms, and facilitate future Ukrainian integration into Europe. 
With continued support, Ukraine may fulfill the necessary conditions for NATO accession in the coming 
years. However, the notion of NATO membership is still unpopular among Ukrainians, and anti-NATO 
sentiment in Ukraine remains significant. The onus remains on Ukraine to take the actions needed to join 
the Euro-Atlantic and European communities, and long-term success remains uncertain. 
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The purpose of the thesis is to find out how prolonged peace affects the politics and national goals of 
countries. Peace has become one of the major study areas in both international and domestic politics. The 
relationship between war making efforts and increasing the state capacity has been examined in the cases of 
developed countries, especially in Europe in the twentieth century. However, the findings of such studies 
are not all applicable for the developing countries in the Third World, and the relation between the 
interstate peace and the state capacity of countries has not been analyzed in depth. Identifying the effects of 
regional peace on Brazilian contemporary politics is valuable to understand the course of international 
relations with the absence of a clear threat of international war. This is becoming increasingly true of other 
important regions of the world, such as the European Union, Southern Africa, and the former Soviet states, 
where major interstate war seems unlikely. Moreover, explaining more cooperative foreign policies, the 
priority of economic wealth generation in domestic affairs, and the institutional changes, especially in the 
military, in the case of Brazil will be helpful in a comparative perspective to understand countries that will 
be experiencing similar environments. 
 
KEYWORDS: Types of Peace, Latin American Security Environment, Military Regime in Brazil, Threat 
Perception, National Security Strategy, Civil-Military Relations in Brazil 
 
 




UNITED STATES STRATEGY TOWARD CHINA AFTER A PEACEFUL TAIWAN STRAIT 
RESOLUTION 
Stephen J. Hickey-Major, United States Air Force 
B.A., University of Dayton, 1990 
B.S., University of Dayton, 1990 
M.S., Embry-Riddle Aeronautical University, 2004 
Master of Arts in National Security Affairs-December 2005 
Advisors: H. Lyman Miller, Department of National Security Affairs 
Edward A. Olsen, Department of National Security Affairs 
 
Although the United States has maintained a one-China policy since 1972, U.S. actions have upheld de 
facto Taiwan sovereignty in the face of Chinese threats of forceful reunification. This seemingly 
contradictory American stance has focused Chinese attention on the Taiwan issue and the U.S. role in 
perpetuating it. The growing economic interdependence between Taiwan and the mainland make peaceful 
reunification a plausible exigency. If China no longer needs to worry about this historical thorn in its paw, 
it is logical it would divert its attention and energies elsewhere. This thesis examines the current state of 
economic, socio-political, and military considerations between the United States and the People’s Republic 
of China (PRC) to infer the likelihood of either cooperation or contention between the two nations in a 
post-reunification era. The thesis argues that endemic suspicion and competition between China and the 
United States make moot the possible amelioration in relations a PRC-ROC reunification might present. 
The thesis concludes that American policy should be tailored to address the Chinese challenge in a post-
unification world. 
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The South China Sea (SCS) claimants base their territorial claims on ancient documentation and 
archeological evidence. However, they largely ignored the territories until the 1960s, when natural 
resources speculations began. The 1982 United Nations Convention on the Law of the Sea magnified 
interest as claimants hoped to extend exclusive economic rights from their claims rather than continental 
coastlines. Another possible factor behind Chinese claims is the theory that Beijing desires to establish 
Chinese hegemony in the region. 
     Beijing’s shift from bilateral diplomacy and military aggression to multilateral diplomacy has created 
debate among Sinologists. Many argue that China lacked the power necessary to assert its claims and now 
can finally attempt assertion again, thus the naval buildup. Others argue that natural resources drive China’s 
SCS policy and still others believe bureaucratic infighting drives policy. Economic data shows a possible 
causal relationship between trade and China’s political behavior. The 1996 U.S. presidential campaign 
slogan, “It’s the economy stupid,” apparently applies to Beijing’s SCS approach as well. 
     The U.S. approach to the disputes remains one of ambivalence. As long as the United States maintains 
freedom of navigation through the area, Washington should remain concerned but uninvolved. Beijing 
largely feels the same way, with the important addition of guaranteeing access to the region’s natural 
resources. 
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The current focus of the Global War on Terror in the Middle East and in increased surveillance on U.S. 
borders has left a third border, the Caribbean, open to terrorist infiltration and attack. Large scale U.S. 
direct investment in the industrialized island nation of Trinidad and Tobago relative to the other islands in 
the region and Latin America, and the United States current dependence on it for the majority of its 
liquefied natural gas imports, makes it an attractive target for terror. While there has been reasonable 
research on the effects of a domestic terrorist attack on the American economy, there has been little 
research on the effects of an attack on one of the United States’ critical energy sources. This thesis 
examines this subject and analyzes the possibility of such an attack and the projected dire consequences for 
Trinidad and Tobago, the region, and U.S. energy security initiatives. This thesis focuses on some policy 
implications for improved security in this area. 
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The war in Iraq is neither won nor lost. To achieve U.S. objectives in Iraq it is critical to understand not 
only the Iraqi Sunni components of the ongoing conflict, but also the Salafi-Jihadist elements as well. This 
thesis uses a social mobilization approach to study of the Salafi-Jihadi insurgent group, Al Qaeda in Iraq 
(AQI), describing the group’s political opportunities, mobilizing structures, frames, and repertoires of 
action. The result of this analysis shows an internationally supported ideologically motivated, militant 
group with few Iraqi-specific political or social strengths. This thesis applies this knowledge to established 
counterinsurgency methods to highlight organizational strengths and weaknesses in comparison to a 
normative counterinsurgency effort. This relational analysis views the conflict through a six dimensional 
framework to examine where the insurgents have significant strength and where they are vulnerable to 
counterinsurgency actions. Researchers then examine the current status of the counterinsurgency operations 
and stabilization effort in Iraq. Trend-analysis tracks changes in key indicators through time, underscoring 
areas for concern and areas of positive movement. Based on the nature of AQI and the current trends, this 
thesis draws general conclusions and provides recommendations based on the AQI threat designed to 
undercut its strengths and exploit its weaknesses.  
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NATO intervention in the wars in the former Yugoslavia from 1991 to 1999 illustrated the importance of 
the region to European security. Throughout the 1990s, the Balkans remained a source of concern for 
NATO and European Union (EU) member countries. Today, the area of concern has diminished, as the 
former Yugoslav states have achieved NATO and EU membership, as in the case of Slovenia, or have 
drawn ever closer to qualifying for membership, as in the case of Croatia and Macedonia. This thesis 
explores the process of drawing Serbia into NATO and EU structures through security sector reform (SSR), 
and argues that as a result of circumstances unique to Serbia and the lack of a functional conceptual model 
of SSR, reform efforts in Serbia will take years to succeed. This thesis begins with the background of the 
current situation in Serbia. It then examines the development and objectives of the security sector reform 
and the challenges it. The impact of the International Tribunal for the Former Yugoslavia, Kosovo final 
status disposition, and the chaotic domestic political situation are analyzed. This thesis summarizes the 
findings and shows how they support the argument that Serbia’s integration into EU and NATO structures 
is years away. 
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Saddam Hussein’s patrimonial coercive rule reshaped major aspects of the Iraqi state and society, providing 
structures and motivations that have fueled resistance in the wake of regime change. By linking literature 
describing the effects of Ba’ath rule on the Iraqi state, society, and individual to the characteristics and 
motivations of the resistance, a more nuanced understanding of the complex landscape of Iraqi transition is 
possible. Repressive regimes produce a lasting and complex legacy in the structures of state and society 
that they leave behind. This legacy is often contentious and unpredictable, complicating efforts toward a 
democratic transition. This thesis concludes that, in the case of Iraq, patrimonial coercive rule produced a 
set of Sunni sub-state power structures that coveted the state and personal powers enjoyed under the old 
system. This sub-state landscape has proven to be difficult terrain for a successful transition, producing a 
network of actors that resist for varied motives. Exploration of the case of Iraqi transition reveals a demand 
for balanced political and military policies that address the socio-political roots of the resistance, as well as 
the violent symptoms. Military initiatives alone cannot produce a solution to the problems in Iraq. 
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Throughout its existence, the U.S. Navy has labored under the continuous scrutiny and skepticism of critics 
who have either questioned its strategic relevance or its cost. Most recently, this historic debate has 
centered on the various merits, limitations, benefits, and difficulties of littoral or shallow-water combat 
capabilities, amphibious assault operations, long-range precision strike operations, and the role of carrier 
battle groups. Ever rising costs of procurement combined with reductions in the overall end-strength of the 
U.S. military have further shaped this debate, especially in terms of how to collate force structure with 
strategic success. This thesis seeks to evaluate how well the U.S. Navy has demonstrated itself to be vital in 
terms of identifying, designing, and procuring the platforms it needs to successfully achieve its missions in 
current and future threat environments. 
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This thesis argues that the Revolutionary Armed Forces of Colombia-People’s Army (FARC-EP), Latin 
America’s oldest and most powerful guerrilla organization, has not abandoned its ideological beliefs and 
devolved into a criminal enterprise as a result of its immersion in the drug trade and participation in other 
illicit activities. Rather, the movement remains an ideologically driven, guerrilla insurgency committed to 
overthrowing the central government. While recognizing the important role that resources earned from 
criminal activities have played in strengthening the FARC-EP’s challenge to the government, this thesis 
argues that controversial courses of action undertaken by the organization – such as increased involvement 
in the drug trade and an unwillingness to participate in good faith in peace talks – are motivated by 
ideological and political goals rather than greed.  
     Despite this, numerous factors, including recent changes in leadership, the recruitment of non-
ideologically motivated and poorly educated fighters, and an increased operations tempo, have led to the 
weakening of the ideological commitment of the base. Consequently, many of the FARC-EP’s newer 
recruits are poorly educated in the political goals of the insurgency. This, combined with the weakening of 
the organization’s leadership, could result in the devolution of the FARC-EP into several criminal 
enterprises.  
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This research examines ethnic conflicts in Indonesia from 1998 to 2004 in an attempt to identify their 
underlying causes by using two case studies of ethnic conflict, one on Maluku Island and one in Poso, 
Central Sulawesi. The lessons learned from these two case studies address the questions of why ethnic 
conflicts in Indonesia have taken place more frequently since 1998 and what are the best strategies for the 
Indonesian government to prevent the eruption of ethnic conflicts in Indonesia in the future? With regard to 
the lessons learned from Maluku and Poso, this research generally concludes that underlying factors, such 
as political disputes, economic and social disparities, religious and cultural differences, and tribal disputes, 
have contributed to the current ethnic conflicts in Indonesia. Among the underlying factors, political 
disputes and economic and social disparities outweighed the other factors and played a more significant 
role in triggering the initial conflicts. This research contributes valuable information to the Indonesian 
government and non-governmental organizations in dealing with future ethnic conflicts in Indonesia. 
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This thesis evaluates Japanese geopolitical change in the post-Cold War era. It does so by analyzing 
Japan’s history, its foreign policy since 1945, its reasons for becoming a normal country, and the impact of 
its normalization. This thesis makes three arguments. First, Japan, although its history is replete with 
internal rivalry and conflict, never displayed an aggressive foreign policy with expansionist and adventurist 
characteristics—with the exception of an insignificant expedition to Korea in the 1590s—before the Meiji 
Restoration. Second, Japan should become a normal country because it would advance Japan’s regional 
leadership, increase the likelihood of Japan’s accession to the United Nations Security Council as a 
permanent member, and improve its economy in both the short and the long run. Finally, no significant 
barrier stands against Japanese normalization; however, Japan must follow cautious and amicable relations 
with China and the two Koreas in order to achieve normalcy. In conclusion, the thesis makes policy 
recommendations for Japan and the United States regarding Japanese normalization. 
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The peace negotiation between the Government Republic of the Philippines (GRP) and the secessionist 
Moro Islamic Liberation Front (MILF), which started in 1997 during the time of former President Fidel V. 
Ramos, went through turbulent times in the year 2000 when the succeeding President, Joseph Estrada, 
failed to continue the momentum of the peace initiative and instead declared an “all out war” in dealing 
with the rebel group. When Gloria Macapagal Arroyo became president in 2001, she turned the “all out 
war” policy into an all out peace, which opened up hopes for the peaceful resolution of the conflict. Peace 
negotiations between the GRP and the MILF were resurrected and both sides have re-affirmed their 
commitment to a negotiated political settlement as the only solution to the conflict. This thesis analyzes the 
prospect for a sustainable peace between the GRP and the MILF by looking at the following variables: 1) 
the conflict and its ripeness for resolution, 2) the ongoing peace process, and 3) the involvement of external 
actors. General findings of this study indicate that there is a good prospect for a comprehensive peace 
agreement next year, and there is a good chance for its successful implementation due to the favorable 
conditions cited in this thesis. 
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This thesis is intended to contribute to the Turkish armed forces’ development of a national doctrine for 
civil-military cooperation (CIMIC). CIMIC doctrine is an increasingly significant component of 
peacekeeping, peace-enforcement, and even combat operations. Since the end of the Cold War era, the 
number of conflicts rose steadily, and internal conflicts became more salient to international peace and 
security. In addition, winning in the Clausewitzian sense—simply obtaining territory and/or political, 
economic, and social concessions—is now of less interest than winning “hearts and minds.” Thus, during a 
multilateral peacekeeping operation, whether United Nations (UN) or NATO, the lack of an overarching 
strategy of civil-military cooperation (CIMIC) will undermine the overall effectiveness of the mission. 
     Turkey is in a geo-political position to make a significant contribution to the stabilization of conflicts in 
its region, and recently developed a series of initiatives aimed at increasing its effectiveness in 
peacekeeping operations. In May 2005, the Turkish armed forces began to develop a civil-military 





     This thesis is intended to make a contribution to that doctrine. The thesis compares NATO doctrine with 
British, Canadian, and U.S. doctrines, particularly in relation to their implementation in the cases of Bosnia 
and Kosovo. The thesis argues that there are variations among the NATO-member doctrines that may 
negatively affect “compatibility, interchangeability, and commonality” issues in NATO operations. Turkey 
must take those potential drawbacks into account during the doctrine development. 
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This thesis explores how the Philippine-American security cooperation can contribute to building a 
sustainable peace in Mindanao by analyzing the proceedings and outcome of the 2002 RP-U.S. Balikatan 
exercise at Basilan Island. Balikatan 02-1 was a counterterrorism cooperation wherein U.S. military forces 
were deployed to the southern Philippines and provided training, equipment, and intelligence information 
assistance to the Armed Forces of the Philippines in their combat operations against the Abu Sayyaf Group 
(ASG). Balikatan 02-1 successfully forced the ASG out of Basilan and this accomplishment facilitated 
humanitarian assistance and civic action projects that proved to be beneficial to the people of Basilan. 
Furthermore, Balikatan 02-1 helped restore a “new sense of peace and security” in the province. In view of 
these outcomes, this thesis asks how future Balikatan exercises may be conducted in order to contribute to a 
sustainable peace in the southern Philippines. This thesis argues that the RP-U.S. Balikatan exercise series 
can be a tool for peace-building in Mindanao by means of concentrating its activities in the southern 
Philippines, as well as focusing on stabilization and reconstruction operations.  
 
KEYWORDS: Balikatan 02-1, Operation Enduring Freedom-Philippines, Abu Sayyaf Group, ASG, 
Mindanao Conflict, Moro Islamic Liberation Front, MILF, Stabilization and Reconstruction Operations, 
Counterterrorism, Counterinsurgency, Peace-Building, Southern Philippines, RP-U.S. Balikatan Exercises 
 
 
THE URUGUAYAN ARMED FORCES AND THE CHALLENGE OF 21ST CENTURY 
PEACEKEEPING OPERATIONS 
Eduardo Ulery-Captain, Navy of Uruguay 
B.S., Uruguayan Naval Academy, 1981 
Staff Graduate, Uruguayan Naval War College, 2000 
Staff Graduate, Argentine Naval War College, 2001 
Defense Advisor, Juridical Institute of Defense, Uruguayan Ministry of Defense, 2002 
Master of Arts in Security Studies (Stabilization and Reconstruction)-December 2005 
Advisors: Harold Trinkunas, Department of National Security Affairs 
Maria Rasmussen, Department of National Security Affairs 
 
This thesis presents an analysis of the past and current political and military situation in Uruguay, and an 
assessment of the environment in the Southern Cone of Latin America in light of the current leftist regimes 
in power in that region. It also raises the question of whether or not to deploy troops in future UN Chapter 
VII peacekeeping operations. All countries in the Southern Cone of Latin America are involved in the 
current UN peacekeeping mission in Haiti. Resolving this debate is essential insofar as it might affect the 
region’s traditional role as a peacekeeping troop “supplier.”   
     This thesis argues that Uruguay should commit its Armed Forces to a broader spectrum of peacekeeping 
missions, including UN Chapter VII operations. This is consistent with Uruguay’s foreign policy principles 
of preventive diplomacy and peaceful resolution of controversies, and would not violate the principle of 
non-intervention as long as military intervention takes place for “humanitarian reasons.” The current leftist 





of the country and domestic civil-military relations. The military would be able to train in a realistic 
conflict environment, upgrade its equipment and improve the economic well-being of its personnel. 
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The attack on the World Trade Center on September 11, 2001 spurred the growth of the field of homeland 
security in the United States. It would be beneficial to expand the talent and brain pool from which leaders 
can be drawn by increasing the number of women and minorities in the area of homeland security. This 
thesis will discuss the people who would seek careers in government; look at the experience of the military 
for increasing women officers; examine the mentoring programs in government and the private sector; and 
the importance of diversity in communicating to the public during an attack or an emergency. 
     The area of homeland security encompasses the fields of law enforcement, fire fighting, emergency 
medical services, and emergency management. In order to increase the diversity of these fields, it will be 
necessary to attract, identify, recruit, and mentor women and minorities. Studies and anecdotal information 
indicate that mentoring programs are beneficial to women and minorities, especially if one’s mentor is a 
senior official or executive in the organization. Such a mentoring relationship is usually fruitful in that the 
one mentored may be exposed to higher-level decision makers if selected for important projects and if 
one’s mentor can provide information about the unwritten rules of an organization.  
     Mentoring programs alone will not increase diversity in the area of homeland security. Such change will 
need the support of senior leaders. It will be necessary to persuade senior leaders that it is to their 
advantage to have their organizations reflect the diversity of America. This thesis makes some 
recommendations as to how senior leaders in homeland security can work to increase diversity. Again, 
nothing can change without the support of senior leaders in actively opening doors and nurturing talented 
women and minorities. 
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